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ABSTRACT

An experimental investigation of the transition process on flat-plate
and concave curved-wall boundary layers for various free-stream turbulence
levels was performed. Where possible, sampling according to the
intermittency function was made. Such sampling allowed segregation of the
signal into two types of behavior--laminar-like and turbulent-like. Results
show that for transition on a flat-plate, the two forms of boundary layer
behavior, identified as laminar-like and turbulent-like, cannot be thought of
as separate Blasius and fully-turbulent profiles, respectively. Thus, simple
transition models in which the desired quantity is assumed to be an average,
weighted on intermittency, of the theoretical laminar and fully turbulent
values is not expected to be successful. Deviation of the flow identified as
laminar-like from theoretical laminar behavior is shown to be due to
recovery after the passage of a turbulent spot, while deviation of the flow
identified as turbulent-like from the fully-turbulent values is thought to be
due to incomplete establishment of the fully-turbulent power spectral
distribution. Turbulent Prandtl numbers for the transitional flow, computed
from measured shear stress, turbulent heat flux and mean velocity and
temperature profiles, were less than unity. For the curved-wall case with low
free-stream turbulence intensity, the existence of Gortler vortices on the
concave wall within both laminar and turbulent flows was established using
liquid crystal visualization and spanwise velocity and temperature traverses.
Transition was found to occur via a vortex breakdown mode. The vortex
wavelength was quite irregular in both the laminar and turbulent flows, but

the vortices were stable in time and space. The upwash was found to be more



unstable, with higher levels of u' and u'v', and lower skin friction
coefficients and shape factors. Turbulent Prandtl numbers, measured using a
triple-wire probe, were found to be near unity for all post-transitional profiles,
indicating no gross violation of Reynolds analogy. No evidence of
streamwise vortices was seen in the high turbulence intensity case. It is not
known whether this is due to the high eddy viscosity over the entire flow
which reduces the turbulent Gértler number to stable values and causes the
vortices to disappear, or whether it is due to an unstable vortex structure.
Predictions based on two-dimensional modelling of the flow over a concave
wall with high free-stream turbulence levels, as on the pressure surface of a
turbine blade, would seem to be adequate. High levels of free-stream
turbulence superimposed on a free-stream velocity gradient (which occurs
within curved channels) was found to cause a cross-stream transport of
momentum within the "potential core" of the flow. The total pressure
within the "potential core" can thus rise to levels higher than that which
occurs at the inlet to the test section.

Documentation is presented in two volumes. Volume I contains the
text of the report including figures and supporting appendices. Volume II

contains data reduction program listings and tabulated data.
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A.4 Program Listing

1). STANTON: Program for measuring Stanton numbers
using the embedded thermocouples in the wall. (p. 174)

2). VRED_CW: Reduction program for velocity
measurements in the curved-wall configuration. For flat-
wall measurements, used a large wall radius. (p. 189)

3). TRED_CW: Reduction program for temperature
measurements. (p. 200)

4). UVRED_CW: Reduction program for X-wire
measurements. (p. 216)

5). K2H01HO02: Program for finding empirical constant
needed for frequency compensation of cold-wire in triple-
wire measurements. (p. 223)

6). VTACQ: Acquisition program for triple-wire
measurements. (p. 230)

7). I_VTRED: Reduction program for triple-wire
measurements (p. 234)



10 'll"‘l!‘iO’i‘.‘.’ill’!."'i’QC!{Q!Oli{!bli”l”Qi”..”"'.i.l.l!.
20 ! THIS PROGRAM IS USED FOR STANTON NUMBER MEASUREMENTS (STANTON)

3@ |GC"IQGQ"'..{Q.GQIOQQ'QQQI"'iii{”l0'.0.’GO..Q.'C.QQI’G.IQ'GQOQQ
490 DIM Y(S@),Tc(SG),Comﬁ[!80],Uraw(lS@),Traw(lS@),Oconv(150),Qrad(|50>,Re/(15
Q) ,Enth(E@)

50 DIM Vwall(150) ,Qstcond(150) ,Pouer1(15@) Twall( 150} ,X(150),5tan(150)
(Y] R Y Y N N Y R RN R e

70 !

80 I CONSTANTS

8¢ ]

100 ! HEATER PATCH DATA

110 Rres=2,05! ! RESISTANCE [0ORMS]

120 Area= 8361 I HEATER PATCH AREA [m"2)

120 Dxtc=2.54E-2 I SPACING BETWEEN THERMOCOUPLES [m]
140 Da=Dxtce1. I AREA OF 1in BY Im [m"2)

150 I

160 ! TC CALIBRATION DATA

170 A=.0878053847

180 B=-.6018211152

180 C=1.1135283235

200 D=16.14880077

210 |

220 Ry N N R I

230 !

240 INPUT "DO YOU WISH TO TAKE NEW DATA OR READ OLD DATA 7 (N/0)" ,Take$
250 IF Take$="0" THEN GOT0O 1240

7260 R Yy N Y R I E T

270 !

280 INPUT "INPUT ATMOSPHERIC PRESSURE [1n Hgl" ,Press

290 Press=Press+«25.4 I CONVERT TO mm Hg

300 INPUT "INPUT FREE-STREAM TEMPERATURE [C]",Tatm

210 R Y R A IS

32 !

330 INPUT "DO YOU WISH TO 1). INPUT VELOCITY OR 2). MEASURE VELOCITY 7 ",Velcs
340 IF Velo%="1" THEN

350 INPUT "INPUT FREE-STREAM VELOCITY {m/S1 1! Uinf

260 GOTO SE@

270 ELSE

380 ! CALCULATE FREE-STREAM VELOCITY

3390 INPUT *SET UP PITOT TUBE TO MEASURE DYNAMIC PRESSURE IN FREE-STREAM" |Inp
g

400 Slope=.2450

41¢ Cffset=0.

420 Rair=287. ' [J/7Kg-K]

430 Rho=Press/Rair/(Tatm+273.15)+132.8! [Kg/m"3)

440 !

450 Nic=10000

460 Sum@=0.

47¢ REMOTE 724

480 FOR I=1 TO Ntc

490 ENTER 724;V0lt

500 Sum@=Sum@+Volt

SRR NEXT 1

G2¢ Pdyn=(Slope*(SumB/Ntc)-0ffset )+2 .54

530 Uinf=5QR(185.81/Rho+Pdyn)



540
550
560
570
580
590
620
610
B20
E20
640
650
660
670
680
630
700
710
720
730
740
750
760
770
8@
790
800
810
820
830
840
850

INPUT "REMOVE PITOT TUBE FROM FLOW 11" ,Inp$

END IF
!

!Ql&l&l.ﬁl'IQ.QQG.GQG{!G!'!!QQCQ&IGC{Q’G!GI

I COMPUTE HEAT FLUX THROUGH WALL

INPUT “INPUT VOLTAGE ACROSS PRECISION RESISTOR (V] , Ures

INPUT "INPUT UOLTAGE ACROSS HEATER PATCH (V1" ,Upatch

Current=Ures/Rres I CURRENT THRU HEATER [A)
Power=Current+«Upatch I HEAT [W]

Power=Pouwer/Area*Da | HEAT THROUGH DIFFERENTIAL AREA (W)
Qflux=Power/Da

!

T I L X T R R

!

I ACQUIRE THERMOCOUPLE DATA

]

I READ IN RAW VOLTAGES

INPUT "CONNECT TC'S 1 TO 15@ !'!" ,Inp%
FOR I=1 TO 148

Vraw(1)=0. I INITIALIZE VOLTAGES
NEXT I
|
REMOTE 723
REMOTE 708
INPUT "INPUT NUMBER OF AVERAGINGS TO BE MADE !!" Mtc

FOR J=1 T0 Mtc
FOR I=2 TO 148
IF I>53 AND I<E! THEN 870
OUTPUT 703;I-15","
WAIT 1.2
ENTER 7Q€;Volt
DISP USING ""*RUN, THERMOCOUPLE NO., TC VOLTAGE:

iJ,1,Volis1000

860
870
880
830
900
9102
920
930
940
952
960
870
980
930
1000
1010
10202
10320
1040
1250
10E0
1070

Vraw(I)=VrawtI)+VUolt

NEXT 1
NEXT J
DISP " "
i
FOR 1=2 TO 148

Vraw(I)=VUraw(1)/Mtc+1000
NEXT 1
|
Uraw(1)==(Vraw{4)-Uraw(2))/2+Vrawl2)
Vraw(3)=(Vraw(2)+Yraw(d))/2
Vraw(7)=(Vraw(E)+Vraw(B))/2
Uraw(14)=(Vraw(13)+Vrau(15))/2
Uraw(37)=(Vraw(26)+Vraw(38))/2
Uraw(39)=(VUraw(3B8)+Vraw(40))/2
Uraw(44)=(Vraw(43)+Vraw(45)1}/2
Vraw( 118)=(VUrawl117)+Vraw(118))/2
Uraw(135)=(Uraw( 124 )+Vraw(1361)/2
Vraw(138)=Vraw(137)
|Qﬂ'l.C!l‘il!.i’bli"l"l.....
!
INPUT "DO YOU WISH TO STORE RAW DATA 7 (Y/N)" ,Store$

v 20 ,4%,30,4% ,50.30"



f@B0 INPUT “INPUT ANY COMMENTS: " Com$®

189¢ IF Stores="Y" THEN

1100 INPUT "PLACE DISC IN DRIVE 1" ,Inp%

1110 INPUT "INPUT NAME OF DATA FILE 't" File$
1120 MASS STORAGE 1S ":CS8@,700 1"

1130 CREATE BDAT Files, 10

1140 ASSIGN BFath TO File$

1159 QUTPUT @Path;Press , Uinf ,Power ,Qflux

116@ FOR I=1 TO 148

117e OUTPUT @PathiVraw(l)

1160 NEXT 1 ‘

1190 MASS STORAGE 1S ":C5%80,700,0"
1200 END IF

121 GOTO 1369

122 X R R R R R R RSN
1230

124@ | READ DATA

125@ INPUT “PLACE DISC IN DRIVE 1" ,Inp$

126@ INPUT "INPUT NAME OF DATA FILE !!* ,File$
127@ MASS STORAGE 1S ":CS8@,700,1"

1280 ASSIGN @Path T0 File$

1280 ENTER @Path;iPress Uinf Pouer Qflux

1302 FOR I=1 TO 148

1312 ENTER ®PathiVraw(l)

1328 NEXT I

122 IWraw(19)=(Vraw( 18)+Vraw(22))/2
133@ MASS STORAGE IS *:CS580,70¢2,0"

1340 Ry R Y N R RSN E N
135¢ ¢

136C ¢ CONVERT VOLTAGES TO TEMPERATURES
1370 !

1388 ' ISOTHERMAL JUNCTIONS

138¢ Visol=(Vraw(145)+VUrawl 146))/2

142¢ INPUT "DO YOU WISH TO MAKE THE ISOTHERMAL BOX CORRECTION? (Y/N)" Corrbc-%
141¢ IF Corrboxg="Y" THEN Visol=Uiso2~Vrauw(148)
1420 IF Corrbox%="N" THEN Visol=Vi1s02

1420 !

1442 V' WALL TEMPERATURES

1452 FCR 1=1 70 138

14E€ IF 1>100.1 THEN Vwall{l)=Uraw(I)-VUiso2
1470 IF 141@Q.1 THEN Vwall(l)=Vraw(l})-Viso!
1480 Traw(l)=A+Vuwall(1)"4+4+BsVuwall(1)"3+C*Vwall(l)"2+D*Vwall(l)
149@ NEXT I

1502 !

15190 | FREESTREAM TEMPERATURE

1520 Vinf=VUraw(139)-VisoZ

1832 Tainf=AsUinf "4+4BeUinf 34CeUinf "24DsUinf

1584 )

1552 | TEMPERATURE ACROSS INSULATION

156¢ Vinsi=(Vraw( 141 )+Uraw(143))/2-Viso?

1578 Tinsi=A*Uinsi"4+B+Vins1 " 3+C+Vins1"2+0%Vins1
158¢ Vinso=-VUraw!(142)-Viso?l

1588 Tinsco=A*Uinso " 4+E*Vins0"34C+Vinso"2+DeV1nsc

1600 R N X R R YRRy N

tere



1620
1630
1642
1650
166@¢
1670
1680
1680
1700
1710
1720
1720
1740
1750
1760
1770
1780
1790
1800
1810
1820
1830
1840
1850
18E0@
18702
1880
1830
1500
191@
1820
1820
1840
1850
1860
1970
1860
199@
2000
201@
2020
203¢
2040
2052
2080
2070
2080
2030
2100
2110
212¢
2130
2140
21560
2180

) HEAT FLUX ACROSS INSULATION
|
Kins=.04 { CONDUCTIVITY OF FIBERGLASS [W/m-K]
Dxins=4+2.54/100 | THICKNESS OF INSULATION [m)
Qloss=Kins+Da+¢(Tinsi-Tinso)/Dnins | POWER LOST THROUGH BACK WALL [W3]
1
| POWER THROUGH FRONT WALL OVER DIFFERENTIAL AREA (W)
Power=Power-Qloss
l'.’Q!.QG“..".f.i!‘.”'.i.i
!
1 CONDUCTION HEAT LOSS
|
| STREAMWISE CONDUCTION
Klex=.,1485 t CONDUCTIVITY {W/m-K]
Dxlex=50.14/1000+2 .54E-2 I THICKNESS OF LEXAN/LC COMP,
FOR I=! TO 138
Ql=(Traw(I)-Traw(I-1))sKlex*Dxlex/.0254 ' 1 in. SPACING BETWEEN TC'S
02=(Traw(I)-Traw(I+!))eKlex*Dxlex/.0254

IF 1>52 THEN ! NEGLECT CROSS-STREAM CONDUCTION FOR CROSS~-SPAN 7C’S
Q1=0.
Q2=0.

END IF

Qstcond(1)=0Q1+Q2

Powerl (1 )=Power-Q1-Q2 I NET POWER THRU FRONT WALL [W1]

Twall(I)=Traw(I)-Power!(I)sDxlex/kKlex/Da | FRONT WALL TEMPERATURE [C2
NEXT 1
l
".'.l.ii‘ll’"{”l'ill’"i."
|
I RADIATION HEAT L0SS [W/m"2]
Sigma=5.67E-8 I KELVIN-PLANK CONSTANT (W/m"2-kK"4]
Emis=.87 ! EMISSIVITY OF LIQUID CRYSTAL
FOR I=1 TO 138
OradiI)=EM15*Slgma'Da'((Tuall(l)+273.15)“4—(T1nf+273.15)”4)
Qconv(l)=Fower1(I)-Qrad(l)
NEXT 1
!
i.IC.Cll!.!”‘li..."'l’.l'.l'
|
| CALCULATE STANTON NUMBER, REx
FOR I=t TO 138
Tave=(Twall(IN+Tinf)/2
CALL Rhocal(Rho, Tave Press)
CALL Cpcal(Cp,Tave ,Press)
CALL Visccal(Visc ,Tave Press)
Sten(I>=(Oconv(1)/Da)/Rho/Cp/U1nf/(Twall(I)-Txnf)

X(1)=(I-141.5)¢2.54/100 | STREAMWISE DISTANCE OF THERMOCOUPLES lem]
Re«t{ I)=UinfeX{1)/Visc
NEXT 1

'CGC'.IO.‘Q.Q'I.G.Q..'OQ'Q.'.‘

)

I ENTHALPY THICKNESSES ALONG WALL

CALL Enthcal(Stan(+) Jwall(#) Tinf Enth(e))
"l5.iC.liI‘.l.iQ’.‘..'Q..i'.

]



217@ + PRINT RESULTS

218@ INPUT "DO YOU WISH A PRINTOUT OF THE RESULTS 7 (Y/N)" ,Pring
2180 IF Prin$="N" THEN 2440

2200 INPUT "DO YOU WISH TO PRINT RESULTS ON SCREEN OR PRINTER 7 (S/P)" Prg
2210 IF Pr3$="P" THEN

222 PRINTER IS 701

2230 QUTPUT 701"

2240 OUTPUT 70Q1;""

2250 END IF

226@ IF Tahke$="0" THEN PRINT USING """FILENAME: ""  10A,2/"iFile$
2270 PRINT USING """Uinf: "*,2D0.2D,"" [m/s]1*"“;Uinf

2280 PRINT USING """HEAT FLUX TO HEATER: *" 3D.D,"" [W/m"Z Ui QRf lux

2280 PRINT USING “""HEAT L0OSS THROUGH BACK WALL OVER DA: "*,20.3D,"" [W1""“;Qlo
55

230@ PRINT USING “*“FREESTREAM TEMPERATURE: *",3D.2D,"" ICI"",/":iTinf

231@ PRINT USING ""* Twall [C] RE x Enth [m] Qconv [W
/m"21 St/

2320 FOR I=1 T0O 138

2320 IF I>53 AND I<B! THEN 2390

2340 IF INT(1/10)=1/1@ AND I<54 THEN PRINT

2350 IF I=51 OR I=71 OR I=87 OR I=1@3 OR I=119 OR I=129 THEN PRINT USING */, "
"etansnssvnesersCROSS-SPAN DATAvserssssarerere”" /"

2360 IF I<53 THEN PRINT USING "30,5%,2D.2D,7X,SD.3DESZ,7X,5D.3DESZ,7X,S0.2DES
2,7X,5D.30ESZ2";1,Twall(l) Rex(1) ,Enth{I) Qconv(I)/Ba,Stan(I)

2270 IF I>S3 THEN PRINT USING "3D,5X,20.2D,7X ,9A,7X ,8A,7X ,SD.3DESZ,7X ,SD.3DES
"1, Twall(l), " ===~ LY e " ,Qconv(1)/Da,Stan(l)

2380 IF I=138 THEN PRINT USING "/ 5 # st s s s s n s v s b e assns s asbusnessnsrssvnessssss

"o

[E XY
2282 NEXT I

2400 IPRINT USING "/,""HEART TRANSFERRED TO FLUID ALONG CENTERLINE: *" D.3DESZ,”
" [W1""";Qadded

2410 PRINTER IS 1

2420 X Y YR Y YR )
2422 )

244% ) GRAPH DATA

2452 1

246Q@ INPUT “DO YOU WISH A PLOT OF St ALONG THE CENTERLINE 7 (Y/N)" Cent$

247@ IF Cent®="Y" THEN

2480 FOR I=1 T0 150

249¢ IF I>53 THEN X(1)=100

2500 NEXT 1

2510 CALL Plot_log(53 ,Rex(#) ,Stan(+) "ST/Cf" 1.E+4 ,1.E+7,) 5,1 .E-4,1,E-2,1.E-
1,2, "Rex","St/Cf" ,Uinf 1)

2520 END IF

2530 !

2540 INPUT "DO YOU WISH TO PLOT THE SPANWISE St VARIATION 7 (Y/N)" ,Spanug

2650 IF Spanu%="Y" THEN

2569 CALL Cr_span(78,Rex(+*) Stan(+*) 6 "Cross-span St",0,60,2,5,-12,12,1,4,"X [1
n. 1,2 Lin. 31", 1)

2570 END 1IF

2580

2582 INPUT "DO YOU WISH A PLOT OF ENTHALPY THICKNESS ALONG THE WALL 7 (Y/N)" Fe
nths

2602 DIM Xloc(BO)

261@ FOR I=1 TO 6O



2620 Xloc(I)=¢I+.5)+2,54 I leml

2630 NEXT I
2642 1F Penth$="Y" THEN
2650 CALL Plot_lin(52 Xloc(#) Enth(e«) “"ENTHALPY THICKNESS" (@ ,1E0,10,2,0,5,.2,

S,"X [eml” ,"Enth [mm]” 1)

2660 END IF

2670 EX R R R R XS SRR R R AL SRR

2E80 |

2692 END

2700 I R s e R R R A AR AR SR A AR AR SRR
2718 !

2720 1

2730 Ty R R AR R LR R AL R R AR
2740 sub Rhocal(Rho,Temp Press)

2759 !

2760 Rho®=1.1766 I DENSITY @ P=! ATM, T=200 k
2770 Rho=Rho@+ (Press/76@ )#{30@/(Temp+273.15)) | TEMP. AND PRESS. CORRECTION
2780 ! ‘

2790 SUBEND

2800 Ry R R R R A R L AR AR R R AR
281 !

2820 |

2830 Iy e R R R X RS R R AR SR
2840 sub Cpcal(Cp,Temp,Press)

2850 J

2860 Cp=.052+(Temp+273.15)+4888.572

2876 |

2888 SUBEND

289@ !liii”l’OQ'IG"ClIli#l"ll.li..“illli’llli'll.’.lll.'..}l’.’.”.'.0'.’06
29800 i

2810 !

282@Q Y Iy R R R R R R R RS AR R R R RS AR LA

2930 SUB Ploti_log(N,Xplot(#),Yplot(#) TitleS Xmin Xmax Xtic Nxtic,Ymin, Ymax vti
¢ Nytic Labelx% Labely% ,Ufree,Special)

2940 | SR AR P ER BRI R RE IR RSP FF R I R R R E DTN S

2950 OPTION BASE

29€EQ DIM Xd(200),Yagt20@)

2970 GRAPHICS ON

2980 6CLEAR

2990 GINIT

3000 LORG S

2210 DEG

3020 B R L R R R R R
3eze Nc=1

3040 Datalg="1"

2050 IR R X R R R R R R R R RS X R

3060 | LABELS

3070 LDIR @

Zoce CSIZE &

Jese LORG 5

2100 FOR I=-.1 TO .3 STEP .1
3110 MOVE 70+1,85

3120 LABEL Titles

21320 NEXT I

3140 CSIZE S



3150
3160
3178
3180
3190
3200
3210
3220
3230
3240
3250
Z260@
3270
3289
329¢
3300
3310
3320
3330
3240
3350
236
3370
3280
3330
3400
3410
3420
3420
3440
3450
3480
3470
3480
3430
3500
3510
2522
3530
3540
3550
2560
3570
3580
2580
3600
3610
3820
3630
3640
3650
3650
3670
3E50
3890

LORG 5
MOVE £9,5
LABREL Labelx$
LDIR 90
MOVE 6,52
LABEL Labely$®
VIEWPORT 15,124 ,12,90
IEXEEEEZ RS ETURERERE SR SRR ER R X |
! LOG-L0OG AXES
WINDOW LGT(Xmin) ,LGT(Xmax) ,LGT(Ymin) LGT(Ymax)

AXES 1,1 ,L6T(Xmin) ,L6T(Ymin), 1,1,B
AXES 1,1 ,LGT{(Xmax) LGT(Ymax), 1, 1,8
CLIP OFF

LDIR ©

CSI1ZE 3.5,.6

Y1lab=LGT(Ymin)-.,05
FOR I=1 TO LGT(Xmax/Xmin)+!
IF I=1 THEN Xlab=Xmin/10
Xlab=Xlab«!0
FOR J=1 70 S
MOVE LGT(Xlab+J) LGT{(Ymin}
DRAW LGT(Xlab*J) LGT(1.1¢¥min)
NEXT J
MOVE LGT(Xlab),Ylab
LORG B
IF I=1 THEN LORG 3
LABEL USING “DE":iXlab
NEXT 1
Xlab=LGT(Xmin)-.05
LDIR 90@
FOR I=t TO LET(Ymax/Ymin)+!
IF I=1 THEN Ylab=Ymin/10
Ylab=Ylab+10
FOR J=1 70 9
MOVE LET(Xmin) ,LGT(Ylab+*J)
DRAW LGT(Xmirm#1.1) LGT(Ylab+J)
NEXT J
MOVE Xlab ,LGT(Ylab)
LORG 4
IF 1=1 THEN LORG 1
LABEL USING “DE"s;Ylab
NEXT 1
!
I DRAW LAMINAR CORRELATION
MOVE LGT(1.E+4) ,LBT(.453%.7°(~2/3)#(1.E+4)"(-.5))
DRAW LGT¢(2.E+B),L6T(.453+.7"(-2/3)#(2.E+B)"(-.5))
MOVE LGT(1.E+5),L6T(4.E-3)
LORG 2
LDIR @
CSIZE 4,.B
ILABEL “St=Q.453+Pr " (-2/3)*Rex"(-.,5)"
MOVE LGT(S.E+4) ,LGT(4.E-3)
! DRAW LGT(B.E+4) LGT(4,E-3)
MOVE LGT(B.E+4) ,LET(4.E-3)
I DRAW LGT(S5,E+4) ,LGT(.453% 7°(-2/3)+(5.E+4)"(-.5))



3729 !

3710 MOVE LGT(1.E+4) ,LGT(.332¢1 E+47°(~.5))
3720 DRAW LET(2.E+E) ,LET(.33242.E+6"(-.5))

3750 MOVE LBT(1.5E+E) ,LET(.332#1 56467 (-.5))
740 L1=-3.57

3750 DRAW B ,L1

3760 MOVE B,L1

2770 DRAW 5.5,L1

3780 LORG 8

37906 LABEL "Cf/2=0.332+Rex"(-0.5)"

3802 IPLOT DATA

2810 LORG 5

3820 CSIZE 4,.5

3820 FOR I=4 TO N-3

3840 X=LGT(Xplot(I))
3850 Y=LGT(Yplot (1))
3860 MOVE X ,Y
3870 LABEL “+"

3880 NEXT 1

3890 LORE 5

3800 MOVE LGT(5.E+4) ,L6T7(.0085)

3810 LABEL "STATION NUMBERS: * { STATION NUMBERS CORRESPOND 70 CURVED

WALL CONFIGURATION
3920 MOVE LGT¢Xplot(4)) ,LET(.0085)
3920 LABEL “1”
3340 MOVE LGT(Xplot(12)) ,LGT(.BRES)
3950 LABEL "2"
3860 MOVE LGT(Xplot(24)),LGT(.0085)
357@ LABEL "3"
3989 MOVE LGT(Xplot(34)},L6T(.0085)
393¢@ LABEL "4"
4000 MOVE LGT(Xplot(44)/2+Xplot(45)/2) ,LET(.0085)
4010 LABEL "5”
AQ2C IMOVE LGT(Xplot(4B)/2+Xplot(49)/2),LGT(.0285)
40320 ILABEL "B"

4040 !

4050 INPUT "DO YOU WISH TO PLOT THE TURB. CORR. FOR St AND/OR Cf7 (Y/N)" Corr
_plots

4060 IF Corr_plot$="Y" THEN

4270 INFUT “INPUT Station (>=3), MOMENTUM THICKNESS (m), AND DYN. VISC. (m’
2/8)" ,Stat ,Momen ,D_visc

40802 IF Stat=3 THEN Xwall=(21+,5)+2.54/100

4030 IF Stat=4 THEN Xwall=(3@+.5)+2.54/100Q

4100 1F Stat=5 THEN Xwall=(38+.5)+2.,54/100

4110 1F Stat=6 THEN Xwall=(48+.5)#2.54/100Q

4120 Xmin=INT(Xwall®*100/2.54)-10

4130 Xmax =100

4140 Xvo=Xwall-((MomensUfree”,202)/(.036+D_visc”.22)71.25 ! VIRTUAL ORIGIN
4150 I

4160 INPUT "Cf CORRELATION 7 (Y/N)" Plot_cf$

4170 IF Plot_cfe="Y" THEN

4180 FOR Dist=Xmin TO Xmax

4190 Distp=D1st+2.54/100 1 DISTANCE FROM LEADING EDGE [m]
4200 Cf2=.0287+(Ufrees{Distp-¥vo)/D_visc)"(=.2)

4210 MOVE LGT(Distp+Ufree/D_visc) ,LGT(CF2)



4220
4230
4240
4250
42860
4270
4280
4230
4200
4219
4320
4330
4340

4350
4360
4370
4380
4290
4400
4410
4420
4430
4440
4450
4480
4470
4480
4480
4500
4510
4520
4530
4540
4550
4560@
4570
4580
4530
4600
4610
4620
4630
4640
4650
4660
4670
4E80
4690
4700
4710
4720
4730
4740
4750

Cf2plus=.0287+(Ufree*(Distp+1+22.54/1@00-Xvo)/D_visc) " (-.2)
DRAW L6T((Di1stp+142.54/100*Ufree/D_visc) ,LBT(Cf2plus)
NEXT Dist
END IF
i
INPUT "St CORRELATION 7 (Y/N)" Plot_st$
IF Plot_st$="Y" THEN
INPUT "INPUT PRANDTL NUMBER" ,Prandtl
FOR Dist=Xmin TO Xmax
Distp=Dist*2.54/100
Stan=,03+«Prandtl"(-.4)s(Ufrees(Distp-Xvo)/D_visc)"(~-.2)
MOVE LGT(Distp+*Ufree/D_visc) ,LGT(Stan)
Stanp=.03+Prandtl”(-.4)e(Ufree*(Distp+1+2.54/100-Xvo)/D_visc)"(-,2

DRAW LGT((Di1stp+1+2.54/100)%Ufree/D_visc) ,LGT(Stanp)
NEXT Dist
END IF

END IF
!

INPUT "DO YOU WISH TO PLOT Cf VALUES? (Y/N)" Cfvals$
IF Cfvals$="Y" THEN
INPUT "INPUT THE NUMBER OF Cf UALUES YOU WISH TO PLOT" Ncfval
FOR I=1 70 Ncfval
LORG S
CSIZE &
INPUT "INPUT Cf Rex" ,Cfval,Rexval
MOUE L6ET(Rexval) ,LGT(Cfval/2)
LABEL "=~
NEXT 1
END IF
l.."."i6{”"’!'&0*"’.‘.!0‘05‘
INPUT *DO YOU WISKE A HARD COPY? (Y/N)" ,Copy®
IF Copy%="Y" THEN
INFUT DO YOU WISH AN EXPANDED PLOT 7 (Y/N)" ,Expang
IF Expan%="Y" THEN
DUMP DEVICE 1S 701 ,EXPANDED
DUMP GRAPHICS
ELSE
DUMP GRAPHICS 1 70 #7021
END IF
END IF

’.I’.lill&li.’.il!.il'{’..i’l."'l

G6CLEAR
|

SUBEND

'.!ﬁ'llii..‘..l‘iiQQ{Q'QQ‘Q'Q.il"*.i.’.l.‘...".l’..'.i‘l.."'#‘.l"’f
{
|
|0'.0‘{’00{0{&}ii".l'i""."i!.9ll*li!iiil'i'i'l.{l.....’.."..l’!”ll
sub Visccal(Visc,Tave ,Press)

i

Visc=9.3277E-B+(Tave+273,15)-1.2248BE-5

Visc=Ui1sc* (760 /Precs)
[
SUBEND
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4760
4770
4780
4790
4800@
4810
4820
4820
4840
4850
4860
4870
4880
4890
4300
4910
4320
4930
4340
43550
4850
487¢
4980
4980
5ece
501@
5020

|i’.‘.Q.i"C'."'."l".‘ll!'."{{i”.’lll"i.l."i".."...i.”".”l
1
!
!.iii’l.'C'QCI'l’”Gli.i{ii.ﬁ’ilil{lilli.i0!06"Illﬁ’...l.’.i.l!l’}.OQ
sub Enthcal(Stan(*) Twall(#) Tinf Enth(«+))
DIM Q(60Q),P(ED) ,R(E0),A(ED) ,BLED)
]
Deltax=2,54E-2 ! DISTANCE BETWEEN THERMOCOUPLES
I
Enth(@)=0.
FOR I=1 70 52
I
t CALCULATE SLOPE OF Diw/Dx
Slope*((Tuall(I+!)-Tuall(l))/Deltax+(Tuall(I)-Tuall(l-!))/Deltax)/Z
IF I=1 THEN Slope=(Twall(1)+Twall(2))/Deltax
A(I)=Slope/(Twall(I)-Tinf)
B(I)=(Stan(I)+Stan(I-1))/2
P(I)=1+Deltax/2#A(1)
Q(1)=2-P(1)
R(I1)=B{I)+Deltax
Erth(I)=Q(1)/P(IY*Enth(I-1)+R(I/P(I)
t PRINT I,Q(I)/P(I)'Enth(l-?),R(I)/P(I),Enth(l)
NEXT 1

IEXEIXEEXEZEXERSRRRRR R SRR R RN A

SUBEND

'.C.i.ll"QOI‘Q’Q’GC'OGQ.QIC."{DQ’.l.i'..'.i.l.l!l‘ili.'l&.l."‘.ll.'i'

suUB Plot_lxn(M,Xplot(‘),Yplot('),Tltles,Xmln,Xmax,thc,Nxtlc,men,Yma-,Ytl

c Nytic,Labelx% Labely$,Sp)

5¢20
5240
5@50
5e6@
5070
5280
5090
5100
* &

5i1e
5120
5120
5140
S1E8
5160
E17e
5180
5190
5zee
5210
220
5230
G240
5250
5260
5270
528¢

'

OPTION BASE 1§
GRAPHICS ON
BCLEAR

GINIT

LORG 5

DEG

!l0"...‘}.l9’10'0O.C"C.Qi’.’ll’.llli.’.'!’.'Gil‘l!l.ll"(i.i’i.i'b”l.

Lab$="Y") WANT LABEL

Nc=1 | NUMBER OF CURVES DO YOU WISH TG PLOT

As="Y" | INPUT THE DATA BY HAND?

Cong="N"1 CONNECT POINTS?

Grids="N"1 GRID?

Datal$="1"| LABEL DATA AS 1). CROSSES, 2). SQUARES, OR 3). TRIANGLES ?
!‘Q‘Q’.Q’...li"Ci”..".l"..'i."0O".l’l'.0.....'00“.0"0...’0'..'QC'QQ’
b LABELS

LOIR @

CSIZE B

LORG &

FOR I=-.) JO .3 STEP .1

MOVE 70+1,95
LABEL Title$

NEXT 1

Cs1ZE 5

LORG S

MOVE 89,5

11



5290 LABEL Labelx$

530C LDIR S0

5210 MOVE 6,52

£320e LABEL Labely$

5330 VIEWPORT 15,124 ,12,80

534@ I R I N Y R R Y R R P R R R PR R PSRN RN RN RN YRR Y ¥ )
535@ | LINEAR-LINEAR AXES

5360 WINDOW Xmin, Xmax ,Ymin,Ymax

5370 AXES Xtic ,Ytic ,Xmin,Ymin Nxtic Nytic,S

5380 AXES Xtic ,Ytic,Xmax, Ymax Nxtic Nytic,5

5390 IF Grid3="Y" THEN GRID NxticeXtic Nytice*Ytic,K Xmax,K Ymax
5400 !

5410 CLIP OFF

S420 LDIR @

5470 Ylab=(Ymax-Ymin)/20

5440 FOR I=} TO (Xmax-Xmin)/(Xtic*Nxtic)

5450 Xl=J#XticeNxtic+Xmin
5460 MOVE X1 ,Ymin

5470 LORG B

5480 LABEL X1

5490 NEXT 1

5500 !

5510 Xlab=(Xmax-Xmin)/25

5520 LDIR S0
5520 FOR I=1 TC (¥Ymax-Ymin)/{YticsNytic)

55490 Yi=I#YticeNytic+Ymin

G550 MOVE -Xlab+Xmin,KYl

5560 IF ABS(Y1)<(1.E-1@ THEN 6070 5580
5570 LABEL Y1

5580 IF ABS(Y1)<!1 E-10 THEN LABEL “@"

5580 NEXT 1

5600 LDIR ©

S R N R N R R
Sgz2e ' PLOT DATA ENTERED MANUALLY

5620 CLIP ON

g4 LORG 5

5650 CSIZE 4,.5

SBED FOR I=1 T0 M

5670 IF Sp=1 THEN

5ege Yplot(I)eYplct(1)+100Q
563¢ END IF

57e0 MOVE Xplot(1l),Yplet(l)
STe LABEL "+”

572@ NEXT I
5730 IF Sp=t THEN

5740 LORG 2

5750 CSIZE 4.5,.5

5760 MOVE 20,4

5770 LABEL *+ -~ Wall Measurements”
5780 MOVE 20,3.6

579¢ LABEL " =-- Profile Measurements”
5g8eod |

e LORG S

5820 CSI1ZE 3.5

gg2t !

12



5822
5E232
5gl4
5E25
BECE
cez27
cere
5828
5ez0
BE3
BEZ3
5840
5eso
580
587¢
5gel
5ese
5soe
5310
gele
geze
£s40
5852
tace
5870

5880
£5939¢
gece
6010
gece
Eeze
BesC

MOUE &4.+2.54 4.8
LABEL "1°

MOVE 14.5+2.54 4.8
LABEL "2”

MOVE 24¢2.54 4.8
LABEL "3"

MOVE 24.5+2.54 4.8
LABEL "4~

MOVE 44.5+2.54 4.
LABEL "5”

FOR 1=1 70 b

1 CURVED WaALL DATA

MOVE ((I-1)#8+4)+2.54 4.8

I LABEL I
NEXT I
END IF

’i.""Q.Ol.".‘l‘.!...'.'i."’"&.Ol’.......l'4.005'.0’.0'..0"..0.000.000

INPUT "DO YOU WISKH A HARD COPY?

IF pce="N" THEN E980

INFUT “DD YOU WISH AN E¥PANDED VERCION 7 (Y/N}'" Expanded®

IF Expandedg="Y" THEN

DUMF DEVICE 15 7@t ,EXFANDED

DUMP GRAFHICE
END IF
IF Expanded="N" THEN
OUTRUT 71"

ECLEAR

SUBEND

I.GOC..’O'.'D0.0.00‘OIO0'00’OQIOOOOOCOOOOQOOCO'QOOCC.00000000‘0000"

|.’00.'00"0.0."’.0COQC.!’..0..‘C.'l..'.0’...9000'0'0"...0.‘0.'000

Nytic,Label»% Labely® Sp)

eese
gece
ge7e
pese
ECSC
Eile
€1e
g12¢
gr2¢
gr4g
ErEC
piee
E17¢
Er1ee
6130
gzoo
E210
E220

1y

RS ¥

B4l

DIM Yeran(52)
)

OFT10N BAEE
GRAPHICS ON
ECLEAR

GINIT

LORE &

DEC

DUMP BRAFHICS

!

(Y OF N)",ASS

70 #7010

4

. C

SUE Cf_scemfﬂ,fcl:t(-),V:lo1('),TltlcS,Xn:n,XVEv,Ytzc,N;txc,szn,\ra-,‘..

)000.0"D0.000..’0‘..OC.l.”.‘i"0{..0.0000'0'0.00009000.‘.0OOOQO'0.0.000

Lapg="y" ! WAKT LAEZL

Nc=1 + NUMBEF OF CURUVES

Ag="Y" 1 INFUT THE DATA BY HANDY
Cong="N'1 CONNECT FUINTS?

G-i1g8="N"1 GRID"

Datalg="1"t LABEL DATA RS 1), CROESES,

DC YOU WISH 10 FLOT

2. SQUAREE

)

|'OI0'0‘.00.000'00000'00.'.“.0.0'000000'0.'0'00'0.0'0.'00'06'00000'0'0'0‘

LAEELS
LD:IF @
CElZE B
LOFS 5

13



825¢C FOR I=-.1 10 .3 STEP .1
BE260 MOVE 7041 ,85%

E270 LABEL Titles

gle@ NEYT 1

6290 CSI1ZE &

£Z0¢ LORG &

8210 MOUVE £9.5

g32¢C LABEL Label:-8

E220 LOIR 9@

g24C MOVE B ,E2

5350 LABEL LabelyS

6IEQ VIEWPORT 15,124 ,12,80

B370 | 60 e et atssai0tatats0itenistssntrsstssnsstiassssrsessssersssse
E38% t LINEAR-LINEAR AXES

6252 WINDOW Xmin Xmax , Ymin, Ymasx

paco AYES Xtic,Ytic , Xmin ,¥Ymin Nxtic ,Nytic,5

6410 AXES Xtic ,Ytic Xmar ,Ymar Nxtic Nytic, 5

g4ale IF Gride="Y" THEN BRID NrticeXtic NyticeYtic Xma:. Ymax
g4zd !

6440 CLIP OFF

£45Q LOIR ©

€460 Ylab=(Yma.-Ymin)/20

E470 FOGR I=1 TO (Xmar=Xmin)i/(Xtic*Netic)
6480 Xl=leXticeNrtic+Xmin

g4sp MOUE X1 Ymin

6500 LORG 6

ES1@ LAEZL X1

ESC0 NEAT 1

Celze 4,.¢

' .
Yplct(75)=¢.
Yplect (B2 =0,
Yplct GG )=0,

FOR Sta=! T0 6

gcze2 !

ECal Xlabs(Xez=Xrin) /28

1334 LDIR 82

BEEC FOR I=1 TC ‘Ymex-Ymin)/(YticeNytic)
Bc70 YieleYiiceNytic+Ymin

BECC MOVE -X¥lat+¥rmin,Yl

gEss2 IF AES(Y]1)-1.E-1@ THEN GCT0 EBENQ
BEC2 LABEL YI

EE1Q IF AESLYL DI E-1@ THEN LAREZL @
EE2Q NEXT 1

EEZQ LLIF @

65.:‘2* I B0 R G0 QABE S FE R4 2020088838083 F 080320020308 88 8208032808082 3800020200002
BESC t PLCT D&TA ENTERED MANDALLY

gzl CLIF ON

E6ETQ LORG &

geee

gEC?

6251

gcer

gecs

g7

g7

L AR BN E = BN S BN o B ] o]

% Yerar=/'Sta-1)+S+4
E728 MOVE Xspan,-12
732 DEAY Xspar 12
£740 !
gvee IF Sta>1.1 AND Ste 4.8 THEN GRTO 722I0
E760Q Npts=11

14



6770
B7€e
6790
£800
6810
gece
B63¢
gece
BE5C
6650
BE70
5880
6890
£300
£310
S0
6930
6940
£950
H
£97¢
gsse
gasc
7000
7210
7ese
7e30
7082
7050
70c0
7e7¢
7eec
E
7100
7118
7108
7120
7140
7150
71EC
7170

1EC
7182
7200
72180

-~

- -3
ty b
[
.

~1 ~J

NN N R AN
R TN S R e B U o I =
LN T T s TS I B o B N

VRS N BN N Y

Yspan(1)=10
Yepan(2 )=8
Yspan(3)=E
Yaspan(4d)=4
Yspan(5)=2
Yspan(€E i=-2
Yspan(7)=-4
Yepan/Ble-6
Yspan(9)=-8
Yspan(1@)=-10
Yspan(11)=0,
|
FOR I=1 T0 1@
IF Sta=) THEN Xplect(I)=Xspan+Yplct(I1+E@)e10020
IF Sta=5 THEN Xplot(l)=Xspantyplcti(I+11E)+1002
IF Sta=E THEN Xplot({I)=Xspan+Yplot(I+128)+1002C
NEXT I
Xplot{11l)=Xspan+Yplot(Xspani+ 1000
|
FOR I=1 TG0 11
MOVE Xsparn ,Ysgan{])
DRAW ¥plet(l) ,Yspantl)
LAEZL “+"
NEXT 1
6070 73Z0
i
Npts=17
Yspar/ 1 )=1¢
Yepanil)=8
Yepan(2)=E
Yeceni 4 )=5
Yspar{E)=4
Yesparn(E)=3
Yspan(7)=2
Yspari B )=l
Yspar(Z ==
Yspar(1Qi=~2
Yecar/ 11l )==2
Yspant12)=-4
Yepen( 127 )=-C
Yepant 14 )=-§
Yspan(18)=-¢
Yepan(i€)=-10
Yspan(17)=0
FOR 1=1 TC 1B
IF Sta=2 THEN Xploti{l)=Xspan+Yplcti{I+7@)s120¢C
IF Sta=3 THEN Xplcif(li=Xepan+¥Yplct 1488 e1020
IF Sta=4 THEN Xplcti{l)=Xxspan+Yplctil+41QZ)e120
NEXT 1
Yploti17)=Xspan+Yplotixspan)el@EC
]
FOF I=1 70 17
MOUVE Xepen,Yspan(1)
CrRAW Xxplet/ 1) Yecani ]
LASEL "+"

e

o ORIGINAL PAGE I8
OF POOR QUALITY



732¢ NEXT 1
7330 NEXT Sta
7340 MOVE 8,10.7
73%e LABEL *“St.

1
7350 MOVE 17,10.7
7370 LAEEL "St. 27
7580 MOVE 2B8,10.7
7380 LABEL *"St. 3"
7400 MOVE 2E,102.7
7410 LABEL "St. 4°
7420 MOVE 44 1@.7
7430 LABZL "St. 5"
7421 MOVE SZ,t12.7
7422 LABEL “St. &°
7440 [ 800 5800080808000 0000800000000 0000000008808 0000008008000 e80s0000tbtasans

745@ INPUT *DC YQU WISH A HARD COPY? (Y OR N)" AS$
7482 IF ASS="N" TRKREN 7540

7472 INPUT “DC YOU WISH AN EXPANDED VERSION ? (Y/N)" Expargsdg
7480 IF Expanded$="Y" THEN

7480 DuUMF DEVICE 1S 7@ EXPANDED

7see DUMF BRAPHICS

751C END IF

752¢ IF Expanded$="N" THEN DUMF GRAPHICS 1 TO #70!
7538 OUTPUT 701:"

7540 G6CLEAR

7552  SUBEND

16



‘o I..Q..'Q’...C.O'.......{"'CQQ.000500’!C'OOCC.0."..'.“"...'.'0000000‘0

20 { DATA REDUCTION PROGRAM FOR VELOCITY ON CONCAVE CURVED WALL (VRED_Cu:

e { THIS PROGRAM PERFORMS THE FOLLOWING:

4 ! 1), CALCULATES Deltat, Deltal, H and Delta from the velocity prefile
on disc. Correction for curvature 1s made.

1Y ! 2). CALCULATES and PLOTS U/Uinf vs. Y/Delt!. Data normalizec on

local poctential velocity (net Upw).

Y ! 3). CALCULATES Cf from Uplus vs. Yplus date. The Clauser techn:gue
15 used in the turbulent reg:ion. Uplus vs. Yplus 1s plctted.

7@ ! Oata 18 normalized on local potential velccaty (nct Upw).

8¢ |

9@ R R T A

10 1

110 DIM Y(5B),U(SC) , UptS2) Ndnst (50 ,Ynd S0 Ung/El: UpluelBl Yolue’/ED

120 CIM Comel202)

130 REAL Neztress H

140 |

150 I INPUT DATA FROM DISC

16 INFUT "WAS DATA TAKEN USING A PITOT TUES 0F & HOT-WIRE: (F. mua " Frcoet

170 INPUT "READ DATA: PLACE CISC IN DRIVE 1 AND INPUT NAME OF DATA FILE: " Fa

leg

180 MASS STORAGE IS “:(CS880,7¢¢,1"

180 ASCIGH @Reacf.le 1O Files

202 ENTER @Reacfile;Coms Temp Precss 5t M

21¢ PRINT Com§

22 BEEFP

230 FOR J=1 T0 M

240 IF Frobe&="f" THEN ENTEF BReadfile;Y(J) U]

25¢e IF Probe3="HW" THEN ENTER @Reacfile;v(]), U'l) Uptd)

2€C NEXT J

2€2 Y(1)=1.E-8

270 MASS STORACE 1S5 r:(Sge,7¢e.,@”

280 ‘00000.0000'909.".CQ.Q.OGOO!’O'.OOO.CCCOOO

23C |

3ge CALL VaisceotVisce Terp ,Press) I RINEMATIC VICSCCEITY [m 2%

210 CALL Xst(S1 X)) I DISTANCE FROM LEADING EDGE [m)

2T |

23e INPUT "D02 YOU WISH 70 CRLCULATE Cf AND U+ ve. Y+ 7 (Y/N)" Cfct

240 IF Cfc$="Y" THER CALL SkfrictY(s) UC®) M Virec,Yeff Yoluste) Uplusts) CFf Ur

w,X

2ED |

ZeC INFUT DO YOU WISH TO CALCULATE ETUNDARY LAYER PARAMETERS 7 (Y/N)" Bzt

370 IF EpS="Y" THEN CALL EBlp(Frched Yi{s) Ute) Upl*) Ndnctis )] M Uyec ¥ Veff Lpou

,Del1895 ,Del) Dell K Re~ , Redel!l ,Regell , Ynd(s) Undgi*) M)

32 !

238C CALL Dataprint(Probes M File® St X Cf Upuw, Vicc , DelCs5 Cel) Deil - Fe. Fzzs

11 ,Recdell2 ,Y(o) Yeff Urs) Nomel(e) Yolusie) Urluste) Yndie) Undie))

407 !

410 INPUT "DOC YOU WISH A PLOT OF THE D&TA 7 (Y/N)" ,Plctds

420 1F Flcige="Y" THEN FRINT

420 IF Fletgt="Vv" THEN CALL Dataplot(Frohe ™ Ndrct(e®) Yno.e) Undie):

440 END

450 T 800003 03 0830283002334 02 023200000000 283 0220000803080 0800080000t tir s

48D !

a7¢ |

17 CRIGINAL PACE 1
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480 !.l......‘..'.'".".'....lll.l.".'i’llQ.IOQ”.I.O!ll.‘...."l.'}l..'ll’
4380 !

500 SUB Visco(Visc,Temp ,Press)

S10 !

520 Visc=9.3277E-8+(Temp+273.15)~1.2248E-5 t VISCOSITY AT 1 ATM (760 TORR)
530 Visc=Visc*(76@/Press)

540 SUBEND

550 [

S60 R R Y Y R R R R R Y N Y Y R R R XX R R
570 [

580 1

59Q2 R Yy Y Ry Ty T R Y Ty
600 |

610 SUB Xst(St ,X)

620 IF St=1 THEN X=3.,G5«2.54/100

630 IF St=2 THEN X=14.0+2.54/100

640 IF St=3 THEN X=24.0#2.54/100

650 IF St=4 THEN X=34 ,5+2.,54/100

660 IF St=5 THEN X=44.5+2.54/100

€70 SUBEND

680 !

E80 [ Y Yy SN YT R SN TR Y
700 }

710 !

720 Ky Yy N Y Y Y Y Y Y]
730 !

740 SUB Skfric(Y(#) U(+) Mp Visc, Yeff Yplus(#) Uplus(#*),Cf Upuw,X)

750 [

760 R Y R P N NN

770 OPTION BASE |

780 DIM Yn(50)

780 INPUT “LAMINAR OR TURBULENT CORRELATION ? (L/T)" ,B32%

goe Flag=0

810 R Y T Y N Y N N R

820 !

830 ! CALCULATION OF Upuw:

840 Radius=87 ' WALL CURVATURE [m]

850 Vel _const=(U(Mp)#*(Radius-Y(Mp))+U(Mp-1)#(Radius-Y(Mp-1)))/2

BED Upw=Vel_const/Radius ! POTENTIAL VELOCITY AT WALL (m/S)

870 !

880 R Y R Y N PN P R Y P NN RN RN

880 ! REDUCE DATA TOD U+ AND Y+ COORDINATES-

800 INPUT “HOW MANY DATA POINTS DO YOU WISH TO TAKE QUT ? (FROM THE BEGINNIN
6% ,Nto

810 INPUT “WHAT DO YOU WISH TO INPUT? A. Cf B. Yeff",In$

820 IF Ins="A" THEN INPUT "INPUT Cf",Cf

930 IF In$="B" THEN INPUT "INPUT Yeff {cml" Yeff

840 FOR J=1 70 Mp

950 Yn(J)=Y({J)+Yeff

860 IF Yn(J)<=1,E-E THEN Yn(J)=1,E-40

870 Upot=Vel_const/(Radius-Yn(J)) I LOCAL POTENTIAL VELOCITY [m/S1]
age Uplus(J)=U(J)/Upot/SQR(CF/2.)

930 Yplus(J)=¥Yn(J)*Upot+SQR(CF/2.)/Visc/100.

1000 NEXT J

1010 Rex=UpwsX/Visc

18



1020
1030
1040
1250
1060
1070
1080
1280
1100
1110
1120
1130
1140
1150
1160
1170
1180
1180
1200
1210
122

1230
12482
1250
1260
1270
1280
1280
1300
1310
1320
1330
1340
1350
1360
137@
13890
13380
1400
1410
1420
1430
1440
1450
1460
1470
1480
14380
15062
1510
1520
1530
1540
1558
1560

’i*ll'(‘l'.."“.."‘l'il(.l!0!"0’..""00}

! PLOTTING OF CURVES

DIM Eta(50@) ,Pe(30)

GRAPHICS ON

GCLEAR

GINIT

CSIZE 4,.5

DEG
!Cl'.’illli’illi"l".i'i.f!'ﬁ%'l{ilil’}l.’ﬁ
I DRAW AXES

Xtie=1.

Ytic=5.

Xmax=LGT(3000)

Ymax=60

Xmin=0.

Ymin=0.

Crox=.01+*Xmax

Croy=.@12+«Ymax

Xwin=-(Xmax-Xmin)#, 15

Ywin=-(Ymax-Ymin)*, 15

WINDOW Xwin Xmax ,Ywin,K Ymax

FRAME

AXES Xtic,Ytic ,Xmin,¥Ymin

MOVE .2 ,Ymax-5

LABEL File$

MOVE .2 ,Yma=-7.5

LABEL USING “""Cf= "" D.2DE";Cf

MOVE .2 ,Ymax-10.

LABEL USING """Yeff= "" D.4D"iYeff

IF B3$="L" THEN

MOVE .2 ,Ymax-12.5
LABEL USING *""Re-x= """ D.ZDE"jRex

END IF

Ji=(Ymax~-¥Ymin)/Ytic-!

FOR J=0 TO N1

LORG 1
MOVE (Xwin-Xmin)/3.,5.%J
Yval=5.+«]
LABEL USING "2D"j5Yval
NEXT J
MOVE (Xwin-Xmin)/3.+2 Ymax-5,
Xval=10,
LORG 4

FOR I=1 J0 3
MOVE I ,(Ywin-Ymin)/2.
LABEL USING "4D";Xval
Xval=Xval#10.

NEXT 1

MOVE Xmax~-2.,Ywin+2.
LABEL “Y+"

MOVE -.30@,35

CSIZE 4.5,.5

LABEL "U+"

t DRAW ANALYTIC LINEs#sssasrssssunsnssreses
MOVE @,1
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1570 1a=500
158@ FOR I=1 TO Ia

1590 Yd=49/las1+1
1600 Xd=L6T(Yd)
1610 DRAW Xd,Yd

1620 NEXT 1

16320 Ja=500

1640 MOVE LGT(10),2.44«L06(10)+5.5

1650 Xd=LGT(3000)

1660 Yd=2.44+.06(3000)+45.5

1670 DRAW Xd,Yd

1680 | BLASIUS PROFILE##ssesssasasasrvsnasrvrssny

1690 IF B3%="T" THEN 6070 18E®

1700 IF Flag=0 THEN

1710 READ Pe(s)

1720 END IF

1730 DATA @.,.2655,.5284 ,.7876,1.0336,1.2586,1.458,1.623,1.7522,1.846€6,1.81},
1.9518,1.8756,1.9885,1,995,1.998,1.98%2,1.9998,2,2,2,2,2,2,2,2,2,2.,2,2
1740 Flag=1

1750 Eta())=0.

1760 FOR J=2 70O 30

1770 Eta(J)=Eta(J-1)+.2

1780 NEXT J

1790 FOR J=2 TO 30

1800 Xd=1.,1524+Rex".25+Eta(})

1810 Yd=,BE78%Rex" .25+Pe(J)

1820 IF Xd<20. THEN MOVE LGT(Xd),Yd
1830 Xd=L&6T(Xd)

1840 DRAW Xd,Yd

1850 NEXT J

1860 | UAN DRIEST s 40 44t n st nttaspasatsassnnssss
1870 IF B2s="L* THEN 2080

1880 B=1.

1858 Con=1./2.44

1820 Sum=0,

1910 Vanmi=2,

1820 Vanma=50.

1830 M=500.

1940 Yz=0.
1950 Dy=(Vanma-Vanmi )/M
1960 FOR I=1 TO M

1970 Yz=Yz+Dy

19808 A=((Con+Yz)*(1 .~-EXP(~-Y2/26.)))"2
1990 Intgt=B+SQR(B"2+4,+#A)

2000 Intgt=(2./Intgt )+*0Dy

2010 Sum=Sum+Intgt

2020 Xd=LGT{(Yz)

2030 Yd=Sum

2040 IF Yz<5 THEN MOVE Xd,Yd

2ese DRAW Xd,Yd

20E0 NEXT 1

2070 [ Y s A2 A

2080 t+ PLOT DATA
2080 LORG 5
2100 FOR J=1 70 Mp
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2110
2120
2130
2140
2150
2160
2170
2180
219¢
2200
2210

222

2230
2249
2250
2260
2270
2280
22380
2300
2310
2320
2330
2240
2350
2360
2370
2380
2330
2400
2410
2420

IF J<{=Nto THEN 2160
Ylog=LGT(Yplus(J))
MOVE Ylog,Uplus(J)
CSIZE B
LABEL "+*
NEXT J
!llll'&iQOlIl'llill’l{{!..!lQ!I‘Gl.!l'lll’i*ii
INPUT "DO YOU WANT A& HARD COPY 7 (Y/N)" , Copy$
IF Copy$="Y" THEN
INPUT “DO YQU WISH EXPANDED MODE ? (Y/N)" Expan$
IF Expans$="Y" THEN
DUMP DEVICE IS 7@1 ,EXPANDED
DUMP GRAPHICS
QUTPUT 7@1;""
ELSE
DUMP DEVICE IS5 7e!
DUMP BRAPHICS
QUTPUT 7@315" "
END IF
END IF
INPUT *DO YOU WANT TO TRY AGAIN 7 (Y/N)" , Try$
IF Try$="Y" THEN 880
GCLEARR

{2 R SR FEXER I F AR FRBBREREERFEFRIESRI IR RN EES
¥
SUBEND

"i.lﬁli.ﬁfQ!l’.i.!0!l"QOGQQGQ}.O’*QCO.IQi00.li.'li’.i"liili'lili!..Ql'
]
]
I’!i‘l.illl*l’i&li'll"i.lllil’i"ilQiiﬁlll&llil.l’..’!l.!l‘lli'Qllii"’&l
]
SUB Blp(Probe% ,Y(#), U(#*) Upt*) Ndnst(s) M Uisc X,Yeff Upw,DeltaS9S Deltel,

Delta2 H,Re» ,Redell Redel2,Ynd(+) Und(«) Mp)

2430
2440
2450
2460
2470
2480
2480
2500
2510
2520
2530
2540
2550
256¢
257
2580
2550
2600
2610
2620
2630
264

DIM Q1(S1),Q2(51),Xn(S0),Yn(50)
|
FOR J=t TO M
Yn{Ji=(Y(J)+Yeff)/100 I CORRECT Y's AND CONVERT TO METERS
IF Yn(J)<@. THEN ¥Yn(J)=0.
NEXT J
i
! COMPUTE UPW
Radius=.97 I WALL CURVATURE Iml
K=1/Racdius
Vel_const=(U(Mp)*(Radlus-Yn(Mp)>+U(Mp-l)i(Radlus—Yn(Hp-1)))/2
Upw=Vel_const/Radius
I
| CALCULATE BOUNDARY LAYER THICKNESS (Delta®35) BY SIMPLE INTERPOLATION
FOR I=1 TO M ’
Upot=VUel_const/(Radius-Yn(1)) | COMPUTE LOCAL POTENTIAL VELOCITY
U995=Upot+.995
IF Ut1)>U985 THEN
Mi=1
6070 2850
END IF
NEXT 1
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2650
2668
2E70
268¢
2680
2700
2718
2720
2730
2740
2750
2760
2770
2780
2789
2800
2810
282@
2830
2840
2850
2860
2870
2880
2890
2900
2910
2820
2830
2840
2950
2860
297¢
2880
298¢
3000
3010
3020
3030
3040
3050

Frac=(US95-U(MI-1 )/ (UM )-UMI=-t )
Delta995=(Frac+*{Yn(M!I)-Yn(MI-1))+¥Yn{MI-1))
|
! CALCULATE NON-DIMENSIONAL VELOCITY (U/Upot)
FOR I=1 TO M
Upoct=Vel _const/(Radius-Yn(I)) | COMPUTE LOCAL POTENTIAL VELOCITY
Und(1)=U{I}/Upot
NEXT I
|
I CALCULATE NON-DIMENSIONAL TURBULENCE INTENSITY [%]
IF Probe%="HW" THEN
FOR I=1 TO M
Upot=Ve!l_const/(Radius~Yn(1)) | COMPUTE LOCAL POTENTIAL VELOCITY

Ndnst(I)=Up(1)/Upct«100 ! CONVERT TO PERCENT

NEXT I
END IF
|
I CALCULATE DISPLACEMENT/MOMENTUM THICKNESS
Sum1=@. I USED IN CALCULATING DISPLACEMENT THICKNESS
Suml=9Q. I USED IN CALCULATING MOMENTUM THICKNESS
FOR I=! 7O M

Upot=Vel_const/{Radius-Yn(I)) ! COMPUTE LOCAL POTENTIAL VELOCITY

Q1 (I)=(Upot-U(1))/Upw ! INTEGRAND FOR DISPLACEMENT THICKNESS

G2(I)=UCI)*(Upot-U(I))/Upw/Upw ! INTEGRAND FOR MOMENTUM THICKNESS
NEXT 1 .
Yn(@)=0.
Qi(@d)=t.
Q2(e)=0.
FOR 1=0 TO M-2
t
t CALCULATE COEFFICIENTS A,B,C IN Y=AX"2+BX+C

Xl=Yn(1)
X2=Yn(I+1)
X3=Yn(I+2)
Y11=Q1(I)
Y12=Q1(I+1)
YI3=Q1(1+42)
Y21=Q2¢1)

22=Q2(I+1)
Y23=Q2(1+2)
Bl=((Y12-Y12)e(X1"2-X2"2)=(YI1=YI12)#{X3"2=-X2"2))/C{X3=-X2I*(X1"2=X2"2)~

(X1-X2)#(X372-X2"2))

oce

B2=((Y23-Y22 )& (X1"2-X2"2)={Y21-Y22)#{( X3 2-X2"2 )}/ ({X3-X2)#(X1"2-X2"2 )=

(X1-X2)#(X372-X2"2))

ze70
3080
3@39
3100
3110
3120
2130
3140
3150
3160
2170Q

Al=((YTI=-Y1Z2)-Ble(X1=X2))/(X1"2-X2
AZ=((Y21-Y22)=B2+(X1-X2))/{(X1"2-X2
Cl=Y11-AleX1"2-B12X1
C2=Y21-A2¢X1"2-B2+X]1

]

t CALCULATE AREA
Delareal=Al/3s(X2"23-X1"3)+B1/2#(X2°2-X1"2)+C1e(X2-X1)
Delareal=A2/34(X2°3-X1"3)+B2/2#(X2°2=-X1"2)+C2«(X2-X1)

IF I=M-2 THEN Delareal=A1/3¢(X3"3-X1"3)+B1/2+«(X3°2-X1"2)+C1e(X3-X1)
IF I=M-2 THEN Delareal=A2/3#(X3"3-X1"3)+B2/2+(X3"2-X1"2)4C2#(X3-X1)
Suml=Sumi+Delarea!

~

N

2)
2)
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3180 Sum2=Sum2+Delareal
3180 NEXT 1

3200 i

3210 Deltat=(1~EXP(-K#Suml))/K I DISPLACEMENT THICKNESS [m]
220 DeltaZ=(1-1/(K*«Sum2+1))/K I MOMENTUM THICKNESS [m]

3230 !

3242 ! NORMALIZE Y-DISTANCES ON WALL CURVATURE

3250 FOR I=1 TO M

3260 Ynd(I)=Yn(I)/Radius

3270 NEXT I

3260 !

3290 I CALCULATE SHAPE FACTORS, REYNOLDS NUMBERS

3300 H=Deltal/Delta2

3312 I

2320 Rex=Upuw*X/Visc
3352 Redel1=Upw*Deltal/Visc
3340 RedelZ2=Upuw+Deltal/Visc

3350 [ R e E R F R R E R I F RS SB AR I FERERIR BRI TN
3360 !

3370 SUBEND

3380 Rty R R R XSRS RS R R A R R R R AR AR AR AL S Al
3398 !

3400 !

34]0 .Ii.'Qi.fliiil'{’i...'liii”’l{il{’.'GQ'i"{.i.l."...G’..C"i..ii‘i’i”‘
3420

343D SUB Dataprini(Probe% M, Fi:le$, St X ,Cf Upw,Visc ,Del895,Dell Del2 K ,Rex Redel

1 ,Redel2,Y(s) Yeff U(*) Ndnst(+) Yplus(s) Uplus(s),Ynd(+) Und(+*))

2440 )

7459 R R s R R Y Y R R R R R RS R R S R

34E0 INPUT “PRINT DATA ON SCREEN OR PRINTER ? (5/F)" ,Pr$
3479 PRINTER IS 1

3480 IF Prg="P" THEN

3432 INPUT “TURN PRINTER ON",Inp%

3500 PRINTER IS 701

3510 OUTPUT 7@1;"" t TURN PERFORATION SKIP ON
3520 QUTPUT 701;"" } SET PAGE LENGTH

3530 QUTPUT 7@1:"" t LINE WRAP MODE

3540 END IF

2550 I

3562 PRINT USINE "/,""FILE: """ ,10A";F1les

3570 PRINT USING "/ ,""STATION: ** 20";St

3580 PRINT USING "2/ ,""XSTA = "" D.3D0,Xx,""Im)"" 15X ,""DEL!

Lt Imlt X Delld

35380 PRINT USING """Cf = "" D.3DESZ, 16X ,""DELZ = "" D.3DESZ .X,""ImI""";
Cf, Del2

3600 PRINT USING """Upuw = " 2D0.2D ,X,""Im/S1"" 13X ,"“H " ,D. 307 Upw
,H

3510 PRINT USING """Visc = ** D.3DESZ,X,""(m"2/51"" ,BX,""REdel!l = ' ,D.30ES

Z"iVisc ,Redell

3620 PRINT USING """REx “" D.3DESZ,16X,""REdel? =
36z0 PRINT USING """Del885 “* D.3DESZ,"" [m]""";Del935
2640 |

3650 IF Probe%="HW" THEN

3660 PRINT USING "2/ ,BX,""Y [em3"* 3%, ,""U [m/s]"" 12X, “"Y+"" TX,

"y /RO VIR, U Upw T
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3670

3680
365¢
3700
3710
3720
3730

ELSE
PRINT USING *2/,BX,”"Y [cml"" ,3X,""U [m/s3™" 12K, "“Y+"* BX,""U+"" 12X,

y/R """ ,3X,""U/Upw"" /"

END IF
|
FOR I=1 TO M
IF Probe$="P" THEN
PRINT USING "X ,2D,2x,2D.3D,3x,30,3D,9x,4D.20,3x,3D.20,8x ,0.5D0,2x ,D.2

D31 ,(Y(I)+Yeff) UCI),Yplus(]), Uplus(]),Ynd(]),Und(])

3740
3750

ELSE
PRINT USING *X,2D,2X,20.30,3x,3D,3D,9%,40.20,3%,3D.2D,8% ,0.5D,5X,2C.

301,y (D)+veff),U(1),Yplus(]) Uplus(l),Ynd(1I) Ndnst(1)

3760
3770
3780
378@
3800
3810
3820
383¢
3840
3850
3860
3870
388@
3890
3900
3810
3820
3830
3940
3950
3960
3870
3980
3950
4000
4010
4p2@
4020
4040
4059
4050
4070
4080
4230
41002
4110
412¢
4130
413¢
4150
4160
4170
4188

END IF

IF INT(1/5)=1/5 THEN PRINT
NEXT 1
PRINTER 1S

[ BB s R RIS BN BN R AR R BRI E SRR RE RN RN BN E RO RS
l
SUBEND

!Ql"l’!il.‘I‘l’lﬂliGGQﬁ.i'l.l&"ll.l‘i’lii!'ll.liG'QQG.{Il(lli.ii....&!ll!'l
]
t
[RGB BB EERER G EFER B LI RB IR SRR BREPEREENFRARNP RO SR PEREE RSB RIAFARNIEREI PO
SUB Dataplot(Probe$ M Ndnst(#) Ynd(+) Und(*})
!llQDOQ.OID’0(!G!Q'.Ql..liill.l.!l'l’!l.l
OPTION BASE 1
DIM Xd(5Q@),Yd(500) Title$(50] Labelx%(50), Labely$[50Q)
6RAPHICS ON
GCLEAR
GINIT
LORG S
DEG
!l.i...i&li..ili‘i'lQil'ii!iii.’i.lilili(
Xmin=@. I MINIMUM VALUE OF X
Xmax=,0320
Xtic=.00! b SMALL SCALE
Nxtic=5 I HOW MANY SMALL SCALES IN LARGE SCALE
IF Probe$="P" THEN
Title$="Velocity Profile"
Ymin=@,
Ymax=1.2
Ytic=.05
Nytic=4
Labelx®="y/R"
Labely®="U/Upuw"
ELSE
Title$="Turbulence Intensity Profile"
Ymin=0Q.
Ymax=16
Ytic=.5
Nytic=4
Labelx$="y/R"
Labely$="u’/Upw [%1"
END IF
N=M I NUMBER OF DATA POINTS TO BE PLOTTED
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4130@ Ne=1 | NUMBER OF CURVES TO BE PLOTTED
4200 Expand$="N"
421€ Datalg="1"
22 !
42370 !
4740Q (S B bt P RRARAEEPERERRRTEIERRENIBNLRINS
425@¢ | LABELS
4260 LDIR O
4270 CSIZE 6
4280 LORG 5
4280 FOR I=-.1 TO .3 STEP .!
4300 MOVE 70+1,85
4310 LABEL T:itleS
4320 NEXT I
4330 CSI1ZE S
4340 LORG 5
4350 MOVE 68,5
4360 LABEL Labelx$
4370 LDIR S0
4380 MOVE 6,52
4330 LABEL Labely$
4400 VIEWPORT 15,124 ,12,90
4410 [ 4R B SR B AN AP RIRERPRBIFIIIIAFRFRPERNINE
4420 t LINEAR-LINEAR AXES
44350 WINDOW Xmin Xmax ,Ymin Ymax
4440 AXES Xtic,Ytic,Xmin,Ymin Nxtic Nytic,S
4450 AXES Xtic,Ytic, Xmex,Ymax Nxtic ,Nytic,5
4460Q IF Grid$="Y" THEN GRID NxticeXtic NyticeYtic, Xmax K Ymax
4479 1
4480 CLIP OFF
4430 LDIR @
4500 Ylab=(Ymar-Ymin)/20
4510 FOR I=1 TO (Xmax-Xmin)/(XticsN»tic)

4520 Xl=JeXticeNxtictXmin
4530 MOVE X1,Ymin

4540 LORG B

455¢@ LABEL X1

4560 NEXT 1

4570 |

4582 Xiab=(Xmar-Xmin)/25
4530 LOIR 90
4600 FOR I=1 TO (Ymax-Ymin)/(Ytic#*Nytic)

4610 Yi=I#Ytic*Nytic+Ymin

4620 MOVE -Xlab+Xmin,KYl

4E830 IF ABS(Y1)<1.E-1@ THEN GOTO 4B50
4640 LABEL VYl

4650 IF ABS(Y1)<1.E-1@ THEN LABEL "O"

4660 NEXT 1

4€70 LDIR @

4EEQ !olnocccqu;;ou.uocncogc;oioocul;ooqc«cto;ca«
4690 CLIP ON

470C IF Datal$="3" THEN

4710 DIM Trit(3,2)

4720 READ Tri1(#)

4730 END IF
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4740
4750
4750
4770
4780
47380
4800
4810
4820
4830
4840
4850
4860
4870
4880
48390
4300
4910
4920
4930
4840
43850
4860
4870
4980
4880
5000
Se1e
Seze
5830
5040
sese
5060
5070
5080
5080
5100
5110
5120
5130
5140
5150
5160
5170
5180
5180
5200
5210
522
230
5240
5250
52690
5270
5280

IF Probe$="P" THEN

LINE TYPE 5
MOVE @}
IDRAW 1.2,0
LINE TYPE 1

END IF

LORG S

CSIZE 4,.5

FOR I=! TO N
Xd(I)=(Ynd(I)+Yeff)
NEXT 1
FOR I=1 TO NceN
IF Probe$="P" THEN Yd(1)=Und(I)
IF Probe$="HW" THEN Yd(I)=Ndnst(l)

NEXT I
FOR J=1 T0O Nc
FOR I=1 TO N

X=Xd(I+N+(J=-1))
Y=Yd(]+Ne(J-1))
IF I=1 THEN MOVE X,Y
IF I=1 THEN Xp=X
IF 1=t THEN Yp=Y
Xz=X-Xp
Yz=Y-Yp
MOVE Xp,Yp
IF Con$="Y" THEN IDRAW Xz,Yz
MOVE X,Y
IF Datal$="1" THEN LABEL "+~
Xside=(Xmax-Xmin)/40
Yside={(Ymax-Ymin)/30
AREA INTENSITY .5,.5,.5
IF Datal$="2" THEN
MOVE X-Xside/2,Y-Yside/2
RECTANGLE Xside,Yside FILL ,EDGE
END If
IF Datal$="3" THEN
MOVUE X~Xside/Z,Y-Yside/2
GOTC S16@ ! CLOSED TRIANGLES
I OPEN TRIANGLES
DRAW X ,Y+Yside/2
DRAW X+Xside/2 ,Y-Yside/2
DRAW X-Xside/Z,Y-Yside/2
t CLOSED TRIANGLES
RPLCT Tri(+) FILL ,EDGE
END IF
Xp=X
Yp=Y
NEXT 1
NEXT J

I Iy N RN P YR Y}
INPUT "DO YOU WISH A HARD COPY 7 (Y/N)" AGS

IF AS$="Y" THEN
INPUT "DO YOU WISH EXPANDED MODE 7 (Y/N)" ,Expand$

IF Expand$="Y" THEN
DUMP DEVICE IS 701 ,EXPANDED
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5250
siee

5310
5320
5330
5240

5350
5360
5379
5380
5380
5400

DUMP GRAPHICS
QUTPUT 701:"

END IF
IF Expand$="N" THEN
DUMP GRAPHICS 1| 70 #7001}
QUTPUT 7013"
END IF
END IF
6CLEAR

!lilﬂllili'l.lllli&..‘!ill.l'&lllllGi.l{'!!

SUBEND

!Qli!iIQ{!OQOQCIOOQQOQQ!il..ilfi}lQl!..il'liill.lQ.Glll’..l!'l.i.&!il’li.
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10
20
20
40
5@

6@
70

8@
81
302
100
110
120
130
140
152
160
robe%
170
180
190
200

FILE

210
220
230
240
25¢
260
270
280
280
300
310
320
330e
340
350
6@
370
3ge
390
400
410
420
420
440
45¢
480
470
480
43¢
520

G AP R R ERR AR B R R RBRE PR BB EREARERFE PRI ERRFERRR AP REFIRIRIFEREIFTRRTPEREIP RS

t

I DATA REDUCTION PROGRAM FOR TEMPERATURE (TRED_CW)

I THIS PROGRAM PERFORMS THE FOLLOWING:

I 1), CALCULATES Del_th, Del_enth, and Del_cond from the veloc:ty and
temperature profiles on disc.

I 2. CALCULATES and PLOTS (Tw-T)/{Tw-Tinf) vs. Y/Del_th.

! 3). CALCULATES Prt from Tplus vs. Yplus data. The Clauser technique
is used in the turbulent region. Tplus vs. Yplus is plotted.

! 4). Curvature correction for velocity is made,

]

| R AR AR B E R BRI F S I AT SRR RF RIS ERRRRF R LR RET R R ERREREFRIRIBRETRREPRIRINROEPIPIO

!

DIM Yv(5@),U(50) ,Yt{(5@),T(5@),Ynd(50),Tnd(50",Tplus(58),Yplus(5d)

DIM Comv$[2002) ,Comts( 2001

REAL Nstress H

]

I INPUT DATA FROM DISC

INPUT *WAS VELOCITY DATA TAKEN USING A PITOT TUBE OR A HOT-WIRE? (P/RW)" P

IF Probe$="HW" THEN
INPUT "WAS INTERMITTENCY PROCESSING DONE ? (Y/N)" , Intp$
END IF
INPUT “READ DATA: PLACE DISC IN DRIVE 1 AND INPUT NAME OF VEL. FILE, TEMP
"VUfi1les Tfiles
MASS STORAGE 1S ":CS58@.,700,1°
!
' READ VELOCITY DATA
ASSIEN BReadfile TO VUfiles
ENTER ®Readfile;Comv® Temp ,Press St My
FOR J=1 T0O Mv
IF Probes="P" THEN ENTER ®QReadfile:;Yv(J) U(J)
IF Probe$="HW" THEN
IF Intp$="Y" THEN
ENTER @Readfile;Yv(J),Uu(J), Ul ,Ut Uprm Uprl Uprt Inter
ELSE
ENTER BReadfile;Yv(J) U(J),Up
END IF
END IF
NEXT J
]
t READ TEMPERATURE DATA
ASSIGN @Readfiles TO Tfile$
ENTER @Readfiles;Comt®,5t Mt Press,Tw,Tinf Qu
PRINT
FOR J=1 TO Mt
ENTER BReadfiles;Yt(J), T(J)
NEXT J
MASS STORAGE 15 ":CS80,700,0°
INPUT "D0 YOU WISH TO READ COMMENTS? (Y/N)" ,Read$
IF Read®="Y" THEN
PRINT Comvs
PRINT Comts
END 1F

@A SR AARFEPA PP FREREBAFSEZRAF RIS R R AP RR I EEEFIIRDEI N
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510 !

520 CALL Xst(St XD I DISTANCE FROM LEADING EDGE [ml

530 I

540  CALL Prical (YE(#) Yv(#) T(a) Yefft Mt UCe) Mv Qu Press Ypluste) Tplusi+) P
rt,X,Tu,Tlnf,Const,Y4,Nto)

550 !

560 INPUT *DO YOU WISH TO CALCULATE BOUNDARY LAYER PARAMETERS? (Y/N)" ,BpE

570 IF Bp%="Y" THEN CALL Blp(Yt('),T('),Yefft,Mt,Yv('),U('),Hv,Deliher,Delenth
,Delcond,Reh,Ynd(*),Tnd(*),Tw,Ou,Press,Oadded,Nto)

580 }

590 CALL Dataprlnt(foles,St,X,Yt(!),T(*),Yefft,Mt,Delthcr,Delenth,Delcond,Reh
,Ynd(*),Tnd(’),Tw,Tinf,Qu,Yplus(*),Tplus(*),Prt,Const,Oadded,Nto)

60@ !

610 INPUT *DO YOU WISH A PLOT OF THE DATA? (Y/N)' ,Plotd®

620 Y1=.05/Delther

630 1IF Plotd$="Y" THEN CALL Dataplot1(Mt,Ynd('),Tnd(’)," =.e,1.2,.1,2,0,1.2,.1
2.,"Y/Delts”,"(Tw=T)/(Tw-Tinf)",8,2,Nto,8)

640 END

BE50 |inlQildli’{ll.l‘l&li‘llOQOIQGOi§&i&iii’lii.ilitl!{000!0!!{l.i..lil{.’010
BE0 !

670 t

E80Q Qinococ&ui’-uu&;iccu.gcqincocicfeic«ovuu&0:;&.-;1uioquoqa«&iocuo§|nocaiﬁqn
690 !

702 SUE Xst(Si,X)

710 IF St=1 THEN X=3.5%2.54/100

720 IF St=2 THEN X=13.5¢2.54/100

730 IF St=3 THEN X=24.0+2.54/1@0

748 IF St=4 THEN X=34.5%2.54/100

750 IF St=5 THEN Xx=44,5+2.54/100

760 IF St=E THEN X=48,5+2.54/10C

T70 SUBEND

780 !

790 'ldlilliiQQ{(li&{ili!i.‘i.ili!lll{i&{!l0b!Qi!l'l&!l’lii&'i’l6‘1!00{00000&!
gea !

810 !

g20Q !‘Ql!l!iOGQlG{IQiQl.Q}{i!il!lI!lll’l!0&!#0'Il.i'l{I'IGOQOQ!'O{!QQOQ’Q&Q}(Q
820 !

840 suB Prtcal(Yt('),Yv<¢),T(¢),Yefft,Mt,U(*),Mv,Ou,Press,Yplus('),Tplus(~),Pr
t,X,Tu,T;nf,Const,Y4,Nto)

85¢ !

BB® !0000!.{6‘#0!0’0}06'&!’0.00!!0.!!.!Ql!.l’ii

8702 OPTION BASE 1

880 DIM Ynt(5@),Ynv{5@),Tn(50),Yt1(50)

892 e S SR TR R R R S S A A R R AR A AR

900 !

912 { CORRECT TEMP. DATA FOR VELOCITY: CONVERT FROM TOTAL TO STATIC TEMF.S
S2¢ FOR J=1 TO Mt

93@ CALL Cpcal(Cp,T(J),Press)

940 Rc=.88 ! RECOVERY FACTOR

95¢ !

960 I FIND RANGE OF YT(J?

970 Yv(8)=0.

98@ UieH=0.

980 FOR 1=V TO Mv

1000 IF Y+(J)<Yv(I) THEN
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1010 M2=1

1020 6070 1100

1830 END IF

1040 IF Yt(J)>Yv(Mv) THEN

1050 Vel j=U(Mv)

1060 GOTO 1150

1870 END IF

1982 NEXT 1

10380 !

1100 b FIND VELOCITY AT YT(J)

1110 Fra=s(Yt(J)=Yv(M2=-1))/{Yv(MZ)-YviM2-1))
1120 Vel )={U{M2)-U(M2=1))eFra+U(Mi-1)

1130 !

1140 I COMPUTE STATIC TEMPERATURE

1150 T(Jy=T(J)-Vel 3"2/2/Cp*Rc

1160 NEXT J

1170 Tinf=sTinf~U(Mv)"2/2/Cp+*Rc

1180 [ SRR APPSR AR AP AN E R R AR EFEEREFIRRREIFRIIERRNS
1190 !

1289 INPUT "LAMINAR OR TURBULENT CORRELATION? (L/T)" ,B3%
210 ! DETERMINE vefft:

1220 I

1222 INPUT “DO YOU WISH TO FIND Yefft? (Y/N)" Det$
1240 Yeffi=0. I INITIAL Yefft

1250 Xmax=.,25
1260 Ymax=.5
1270 IF Det%="Y" THEN

1280 ) CALCULATE NON-DIMENSIONAL TEMPERATURE

1290 FOR I=1 70 Mt

1320 TrR(I )= (Tw=-TCI)}/{Tw-Tinf)

1210 NEXT I

1320 !

1220 I CALCULATE SLCOPE AT WALL FROM HEAT FLUX DATA
134Q Tave=(Tu+T(M{))/2

1350 CALL Condcalct(Cond,Tave ,Press)

1360 Dtdy=-Qu/Cond

1270 Y4=-Didy+S/(Tw=-Tinf)/ 100

1380 !

1390 I PLOT CATA

1400 FOR I=1 TO Mt

1410 Yt1(Id=Yi(l)+Yefft

1420 NEXT 1

1420 INPUT "INPUT XMAX ,YMAX FOR PLOT (START : .25,.5)" ,Xmax K Ymax
1431 Nto=1

1440 CALL Dataplot! (Mt Yt1(+) Tn(«) " " @ Xmax,.05,1,0,Ymax,.1,1,"Y {eml™,
"(Tw-T)/(Twu-Tinf)" ¥4 ,1 Nito,0)

1450 INPUT “TRY AGAIN? (Y/N}" Trys$

14€C IF Try$="Y" THEN

1470 INFUT "INPUT veff (cm)" Yefft

1480 GCT0 1382

1490 END IF

1502 END IF

16192 | B s B RN R R ERBERP R B R IR BRI BB I REREIN ISR
1520 !

1530 I CALCULATION OF Upw:

30



1540 Radius=90 I WALL CURUVATURE [m]

1550 Uel_const=(U(Hv)'(Radius—Yv(Mv))+U(Mv-1)'(Radxus-Yv(Mv-!)))/Z
1560 Upw=Vel_consi/Radius

1570 |

1580 I CALCULATION OF MOLECULAR PRANDTL NUMBER

15582 Tave=(Tw+T(Mt /2

1600 CALL Prcalc(Pr , Tave ,Press)

1610Q !Q*QlGl0!il001!!00(!00!6.60"!{6!”#000!&!

1620 y REDUCE DATA TO T-PLUS AND Y-PLUS COORDINATES

1632 INPUT "INPUT Cf OBTAINED FROM CORRESPONDING VELOCITY DATA: “,Cf
1640 Const=13.2 + INITIAL QUESS

1650 Flagyeff=0.
1660 INPUT “HOW MANY DATA POINTS DO YOU WISH TO TAKE QUT? (FROM THE BEGINNING

)" Nto
1670 1F B3%="T" THEN

1680 INPUT "WHAT DO YOU WISH TO INPUT? A. Prt B. Cond",In%
1650 IF Ing="A" THEN INPUT "INPUT Prt” Prt
1720 IF In$="B" THEN INPUT "INPUT Cond " ,Const

1710 END IF
1720 IF Flageff>.5 THEN 1330
1730 FOR J=1 TO Mt

1740 IF Flagyeff<.5 THEN Ynt(Joi=Yt(Ji+yefft

1750 IF Ynt(J)<=1.E-B THEN Yn(J)=1.E-40

1760 !

1770 CALL Viscalc(Visc T(J) ,Press) | CALCULATE VISCOSITY [m"2/5)
1780 CALL Cpcal(Cp,T¢J) ,Press) | CALCULATE HEAT CAPACITY {J/Kg/t )
1790 CALL Rhocal(Rho,T(J) Press) | CALCULATE DENSITY [Kg/m"2]
1800 !

1810 Upot=VUel_const/(Radius=Ynt(J)) | LOCAL POTENTIAL VELOCITY [m/S]
1820 I

1830 I CALCULATION OF Y+

1840 Yplus(J)=Ynt(J)'Upot'SQR(Cf/2.)/stc/1®@.

1850@ [

186€ | CALCULATION OF T+#

187@ Tplus(J)ﬂ(Tu-T(J))'Upot'SQR(Cf/Z)/(Ow/Rho/Cp)

1880 NEXT J
1890 CALL Uiscalc(Visc T(Mt) Press)

1900 Rex=Upw+*X/Visc
1910 Flageff=1.

1920 |6*&!&!1{!!9!#Qi!ill..{i.!!i(!.’l’ili.i‘i

1920 | PLOTTING OF CURVES
1840 DIM Eta(20) ,Pet30)
1950 GRAPHICS ON

1962 GCLEAR

1970 GINIT

1980 CSIZE 4,.5

1930 DEG
2000 |QCl0!!0IGli!|i000lOOQ{!Q!!'QIQOOQ.!Q{’{QO
2019 I DRAW AXES

2020 Xtic=1.
2030 Ytic=5.
2040 Xma-=LGT(3000)
2050 Ymar=45
20EQ Xmin=0.
207¢@ Ymin=@.
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2080
2030
21002
2118
2120
2130
2140
2150
2160
2170
2188
2180
2200
2210
2230
2240

ERRANIE AU B S ISR BN S BN ST S N |

(SN U I SV I CY I SV RN SURN SN I 2N I SRR N}
~ O n

(oS ES

~) @D U - oo
IS IS RS IS TV I S T S I S I S Y

FI IR PRI RIFDI PRI IR PRI R N N R) R
el ol T T - -~ SO JU R SVIN SV RN 2V

WwWm -3 MU kM) — M
DO OO0 NGOG N

NN
v
-
[ ]

2520
25320
2540
2550
25€E0
287¢
258e
2590
2600
2610
JB20

Crox=.01*Xmax
Croy=.012+Ymax
Xwin=-(Xmax-Xmin)#*, 15
Ywin=-{¥max-¥min)* {G
WINDOW Xwin , Xmax Ywin K Ymax
FRAME
AXES Xtic,Ytic ,Xmin,Ymin
MOVE .2 ,Ymax-5
LABEL Files
MOVE .2 ,Ymax-7.5
IF B3$="T" THEN LABEL USING ““"Prt=
MOVE .2 ,Ymax-1@.Q
IF B3g="T" THEN LABEL USING """COND=
IF B3s="L" THEN
MOVE .2 ,Ymax»-7.5

“*.,D.ODE";Prt

“*,2D.2D" ;Const

LABEL USING """Yeffte= " D.4D,"" [cml"""“;Yefft

MOVE .2 ,Ymax-12.5

LABEL USING """RE-X= "" ,D.DDE";Rex
END IF
Ji=(Ymax-Ymin)/Ytic-1!
FOR J=0 TO I

LORG 1

MOVE (Xwin-Xmin)/3., ,6.+]

Yval=5.+]J

LABEL USING "2D"jiYval
NEXT J

MOVE (Xwin-Xmin)/Z.«2 Ymax-G.

Xval=10,

LORG 4

FOR I=1 T0 3
MOVE I ,(Ywin=Ymin}/2,
LABEL USING "4D";iXval
Xval=Xval+ld.

NEXT 1

MOVE Xmax-2. ,Ywin+Z.

LABEL "Y+"

MOVE Xmin-.2 ,Ywin+3Q

LDIR 9@

LABEL "T+"

LOIR @

DRAW ANALYTIC LINEssesassssnsssnse

MOVE 0,1

1a=500

FOR I=1 T0 Ia
Yd=48/]a+]+!
Xd=LGT(Yd/Fr)
DRAW Xd,Yd

NEXT 1

Ja=5@2

CALL Prcalc(Pr Tave , Press)

IF B3¢="T7" THEN

MOVE LGT(10) ConstePr+(Prt/,41)#L0G(1@/Const)

Xd=LGT(3000)

Yd=Const*Pr+(Prt/.41 )¢ 06(3000/Const)

DRAL Xd,Yd
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2630
2640
2650
266Q
2670
2680
2680
2700
2710
2720
2720
2749
2750
2760
2770
2780
2730
2800
2610
282¢
2830
2840
2850
2860
2870
2880
2852
2920
2910
23820
2930
2940
2950
2962
2970
2980
295¢
3000
3010
30z
2030
ods

3Q40
305@
3060
3070
2080
2p80
2100
2110
312
213¢e
3140
3152
31E0

END IF
| BLASIUS PROFILE®#*ssvsssrnrrrssres
|
6070 2870
IF B3g="L" THEN
DIM Teta(402) Taul402)
Pra$=UALE(DRCUND(Pr ,3)+100¢)
Tdat$="TBLA"&Pra%
ASSIGN BPathe TO Tdat$
ENTER @Pathe;Tetal(*) Tauls)
LORG 5
Ypre=0.
Tpre=0.
FOR 1=10@ TO 402 STEP 2

Ypl=Teta(Il)#SQR(Visc#X/Upw)*(UpweSQR(CF/2))/Visc

Tdiff=Tau(I)*(Tw-Tinf)
Tpl=Tdi1ff+Upuw*SQR(CF/2)/(Qw/Rho/Cp)
MOVE Ypre, Tpre
IF I=10Q THEN 283@
10RAW LGT(Ypl)-Ypre , Tpl-Tpre
Ypre=LLGT(Ypl)
Tpre=Tpl
NEXT I
END IF
!
!Ql].‘.ll"..’i.IG.!C...l"ll“"i'..i...’
1 PLOT DATA
LORG &
FOR J=1 7O Mt
IF J<=Nto THEN 29890
IF Yplus(J)<=@. THEN 29882
Ylog=LGT(YplustJ )
MOVE Ylog,Tplus(d)
CSIZE B
LABEL "+
NEXT J
I R R R RS XEZEESERS R RRRRER AR R R R RS R & X2 X 4
! MAKE CORRECTIONS TO LAMINAR CASE
|
IF B3g="L" THEN

INPUT "DO YOU WISH TO MODIFY A). Tw, B). Yefft, C).

IF Mod$="A" THEN

BEEP
DISP USING "“*Tw= "* ,20.30 "iTuw
WAIT 2.5
INPUT “INPUT Tw [C1",Tw
GOTC 1640
END IF
If Mode="B" THEN
BEEP
DISF USING """Yefft= """ D.3D";Yefft
WAIT 2.5
INPUT "INPUT Yefft [cml® Yefft
GOTO 1649
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3170
3ige
3180
3200
3210
322

2230
3240
32508
2280
3270
3280
32380
3300
3310
332

3330
3340
3350
3360
3270
2380
3390
3400
3410
3420
3430
3440

END IF
END IF

IFXEEEXEZEXSEEZEESREEYREERERNE RN RRENEE RS XS A S XN &
i
INPUT “DO YOU WANT A HARD COFY? (Y OR N)" ,Copy$
If Copy%="Y" THEN
INPUT "DC YOU WISH EXPANDED MODE?" ,Expan$
IF Expan$="Y" THEN
DUMP DEVICE IS 701 ,EXPANDED
DUMP GRAPHICS
ELSE
DUMP DEVICE IS 701
DUMP GRAFHICS
END IF
END IF
IF Copy$="Y" THEN OUTPUT 701';" "
INPUT *DO YOU WANT 70 TRY AGAIN7 (Y OR N)" Try$
IF Try$="Y" THEN 18660
GCLEAR

[ S 2B SR FRFREFF ISR ERERIRBEBEIREERN R BERET S
!

SUBEND
|Q‘ll!"’"‘Qi!.lill’.'.Q".’00*.’!."'6'.{."'i’.’l.’i...i"‘....i.’..‘i.’
]
I
!C'0.Q'I’l“il!.‘.i'l‘llii’i’..Q..’.Qil’.'.!li'llil{‘i'.'..i..Q’."D'l.ﬁlil&
!

SUB Blp(Yt(=) T(»), Yefft Mt Yv(s) U(*) My Delther Delenth Oelcond,Reh, ¥Ynd(

+) Tnd(+) Tw,Qu,Press ,Qadded ,Ntc)

2450
3460
7470
3480
3490
I500
251@
3520
3530
3540
3550
3560
3570
35N
35ee
3590
3E00
3610
3620
3630
3640
2EG0
3650
3670
JE80
3690

DIM Q1(S1),G2¢(51),Xn(5@),Ynv(5¢),Ynt(50)
|

INPUT "INPUT Yeff FROM CORRESPONDING VELOCITY PROFILE" Yeffv
FOR J=1 TO Mv

Yav(J)d=(Yv(]i+Yeffv)/100 } CORRECT Y's AND CONVERT TO METERS
IF Ynv(J)<@. THEN Ynv(J)=0,
NEXT J

FOR J=1 TQO Mt

Ynt(J ) =(Yt(J)+Yefft )/ 100

IF Yni(J)<®. THEN Ynt(J)=0.
NEXT J
i

| COMPUTE UPW

Radius=87

Vel _const=(U(Mv)e(Radius=Yv{Mv))+U(Mv-1)*(Radius-Yv(Mv=-11))/2
Upw=Vel_const/Radius

|

Tinf=(T(Mt)+T(Mt=-1))/2 I Tinf IS AVERAGE OF LAST TWO MEASUREMENTS
Tave=(T(Mt )+Tw)/2 ! Tave 1S FILM TEMFERATURE

|

{ FLUID PROPERITES
CALL Cpcel(lp,Tave Fress)
CALL Rhocal(Rho,Tave ,Press)

]

| CALCULATE BOUNDARY LAYER THICKNESS (Delther) BY SIMPLE INTERPOLATION
!
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3700
3710
3720
3730
3740
3750
3760
3770
2780
3750
38e0
3810
3820
2830
3840
3850
2860
2870
3880
2830
2800
3910
3920
3930
3940
3950
2860
337¢
38802
3932
4000
4210
422¢
40220
4021
4034
4035
4050
40E0
4070
4088
4090
41002
4110
4120
4139
4140
4150
4160

4170
4180
41392
4200
4210

I NON-DIMENSIONAL TEMPERATURE PROFILE
FOR I=1 T(O Mt
Tnd(I=(Tw-T(I}/(Tw-Tinf)
NEXT 1
]
FOR I=1 TO ™Mt
IF (Tw-T(IYy/{Tw-T1nf)>.8995 THEN
Mi=1
GOTO 3810
END IF
NEXT I
Frac=(,985-TndiM1=-1)3/(Tnd(Mt )=-Tnd(MI-1))
Delther=(Fracs*(Ynt(MI)=Ynt(MI-1))+¥nt(M1-1))
|

! CALCULATE NON-DIMENSIONAL TEMPERATURE PROFILE (D7/DTw vs.

FOR I=1 TO Mt
Ynd(I)=Ynt(I)/Delther
Trdt Id=(Tw~-T(I))/(Tw-Tinf)
NEXT 1
i
I CALCULATE ERTHALPY THICKNESS
|
I CALCULATE U(T-Tinf) AT EACH LOCATION
FOR J=1 T0O Mt
Yrw(@ =0,
uce =0.
|
I FIND RANSE 0F YTt )
FOR I=1 TG Mv
IF YntiJ)iYnv(I) THEN
MZ=1
6070 4280
ENC IF
IF ¥rt(Ji>¥nuviMy) THEN
Radius=.87

Y/Del88%)

UEl_conat‘(U(Mv)'(Radlus-an(Mv))+U(Hv—l)“(Rad)US'an(Mv—1)))/2
Upt=Vel_const/{(Radius-Ynt(J)) I POTENTIAL VELOCITY AT Ynt(lJ)

GCTO 4220
END IF
NEXT 1
|

I FIT PARABOLA THROUGH Yv(M2-1) Yv(M2) ,Yv(M2+1): U=AsYv 2+BsYv+(

X1=¥Ynv{M2-1)
X2=Ynv (M)
X3=Ynv{M2+1}
Yi=U(MI-1)
Y2=U(MZI)
YZ=UiMI+i)

B=((Y3-Y2 ) (X1 2-X2"2)=(Y1-Y2)&(X3"2-X2"Z))/((X3=-X2)# (X} 2-X2 " 2)-{X1=X

2)#(X3°2-X2"2 )

A= (Y1=-Y2)=B*(X1=-X2))/(X1"2=-X2"2)

C=YI-A+X1"2-BaX1

Upt=AeYnt(Jiavynt(J)+Bsynt(J)+C I VELQCITY AT Ynt(l)
t

I COMPUTE Us(T-Tinf) CORRESPONDING T0 Ynt(l])

35
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4220
4230
4240
4250
4260
4270
4280
4250
4300
4310
4320
4330
4240
4350
43560
4370
4380

QU (I )=Upte(T(J)-Tinf)
|
NEXT J
Suml=0Q.
Ynt(0)=0.
Q1(@)=0.
FOR I=0 TO Mt-2
]
! CALCULATE COEFFICIENTS A,B,C IN Y=AX"2+BX+C
X1=Ynt(]l)
X2=Ynt(I+1)
IF Ynt(I+1)=0. THEN 44B@

X3=Ynt(I1+2)
YI1=Q1(I)

Y12=Q1(I+1)
Y13=Q1(1+2)

Bl=((YT13-Y12)8(X172-X2"2)-(Y11-Y12)e(X3"2-X2"2))/((X3-X2)#(X1"2-X2"2 )~

{(X1-X2)#(X3"2-X2"2))

4380
4400
4410
4420
4420
4440
4450
4450
4470
4489
4482
4430
4500
4510
4520
45:0
4540
4550
4560
4578
4580
4590
4500
4610
4E20C
4820
4E40
4650
4660
4E70
4680

Al=((YT1-YI12)-B1e{X1-X2))/(X1"2-X2"2)
Ci=Y11-AtsX1"2-Bt+X)
|
' CALCULATE AREA
Delareal=A1/3+ (X2 °3-X1"3)+B1/2¢(X2"2=-X1"2)4C1*(X2-X1)
IF I=M-2 THEN Delareal=A1/3+(X3"3-X1"3)+B1/2«(X3°2-X1"2)+C1#(X3-X1)
Sumi=Suml+Delareal
NEXT 1
|
Delenth=5Sum! /Upw/(Tw-Tinf)
Delenth=(EXP((1/Radius)+Delenth)-1 Y#Radius
Qadded=Upuw*Delenth+*(Tw-Tinf )*Rho+Cp I HEAT FLUX PER UNIT SPAN {W/m]
|.C'iiil#QQQlI‘Gili.'l‘O."i.{!li“li{'l&i..
i
' CALCULATE CONDUCTION THICKNESS
CALL Condcalc(Cond,Tave ,Press)
Delcona=Cond*(Tw-Tinf)/Qu

!GCQQ!QCQ"Q.'O"’CQ."‘.i..'l’l""’ll...
]

| CALCULATE REYNOLDS NUMBER

CALL Viscalc(Visc,Tave ,Press)

Reh=Upw#*Deleanth/Visc
|.{."(Q.l’l".i.'.l0."C.Q".QC’C'Q'..Q'G{!’
}
SUBEND
".0.'.."'lI.’Q"l."I.QQ.I..'.'.Q’.ilf'i’.{'{’i‘|’§..".’.‘.i.i‘..Q’G.’.'
t
I
'.'IQQ”Q.’Q'Q'Q'.I.Q"!.Q".i”.".'.Q."'...’Q.l..'.l.'l..'.l.'...'...'il
]
SUB Dataprint(Tfile$ St X ,Yt(*) T(#) Yefft Mt Delther Delenth,Delcond, Reh,

Ynd{#),Tnd{(+) ,Tw,Tinf Qu,Yplus(#*), Tplus(+) Prt Const,Qadded Nto)

4690
4700
4710
4720
4730@

|
!.CQ.OCOOG'QQ'Q!iiQ..O’i.’li"i"’....’..

INPUT "PRINT DATA ON SCREEN OR PRINTER? (S/P)" ,Pr$

PRINTER IS 1
IF Pre="P" THEN
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4740 INPUT “TURN PRINTER ON",Inp%

4750 PRINTER IS 701

4760 END IF

4770 !

4789 PRINT USING "/ ,""FILE: "",1BA";Tfiles

4790 PRINT USING */,""STATION: "",2D";S%

4800 PRINT USING "/ ,""Xsta = " D,3D0,X,""[m1"" 18X ,“"Del-ther = “* D.3DESZ,

X,""[m)"“"iX ,Delther

4810 PRINT USING """Tuw = "~ ,2D.20 ,"" [C1"",15X,""Del-enth = " ,D.2DESZ,

X,""{m)""“*;Tw,Delenth

4820 PRINT USING """Tinf = “ 2D0.20,X,"*{C)"" 15X, ,"“Del-cond = v D.3DESZ,"
[ml""";T1nf Delcond,

4830 PRINT USING """Quw = "* D,3DESZ X ,“"[W/m"2)"" ,BX,""Re-enth = "" D.2D

ES?2"1Qw,Reh

4840 PRINT USING "““Yeff = ** SD.3DESZ,"* [m)*" 11X,““Prt = ** D.30";Y

efft/100 Prt

4850 PRINT USING "“""Cond v ,20.20,19X ,* "Qadded =" 4D.20.,"" [W/m)1""";Co

nst ,Qadded

4860 I

4870 PRINT USING "2/ ,6X,""Y [eml“" 3X,""“T (C] 12X, U BX T

Y/Del885"" 2% ,"*DT/DTw"" /"

4880 !

489¢ FOR I=Nto TO Mt

4900 PRINT USING "X,2D,2X,820.30,3X,30.3D,9X,40.20,3X,3D.20,10X,D.3D,3X,0.3

D";I-Nto*!,(Yt(I)+Yefft>,T(I),Yplu5<1),Tplus(l),Ynd(I),Tnd(I)

4519 IF INT(I/5)=1/5 THEN PRINT

43820 NEXT 1

4920 PRINTER IS 1

4942 (SR AR AR AP R R AR RREPEERRRRRDERAREFFAES RIS

4950 [

436Q SUBEND

4872 [P e S S 2 2 s 2 R e s R X R RN P R R RS R 2 X AR S A A R AR R A RS Al

48¢¢ |

4838¢ !

Seeo T Y T e X X X e Y YR R R R R S AR R A A A R A AR S A AR R i

501@ Sue Dataplot(M,Xplot(*),Yplot(l),TitleS,men,Xmax,thc,Nxtxc,men,YmaA,th

c Nytic,Labelx% ,Labely® Nto)

Se-0 E I R R R R R R S R A R L A LR

5030 OFTION BASE 1

5049 DIM Xd(5@),Yd(50) 'thle$[5®]',Labele[S@],LabelyS[S@J‘Yplot(So),Xplot(S

2)

5050 GRAPHICS ON

5QE0 6CLEAR

5070 GINIT

5¢se LORG &

5030 BEG

S1pQ R R e X R X R R A S R R R 20 2 0 0]

5110 N=M { NUMBER OF DATA PQINTS DO YOU WISH TO PLOT

5120 Nc=1 | NUMBER OF CURVES DO YOU WISH TO PLOT

5120 Expand®="N" | EXPANDED GRAPHICS PRINT MODE?

5140 Datal$="2" | LABEL DATA AS 1). CROSSES, 2}. SQUARES, OR 3), TRIANGLES 7

5150 { IF TRIANGLES ARE DESIRED, UNCOMMENT AND ENTER VERTEX DATA BELOW AS:

DATA ©.,0,  (XMAX- XMIN)/40,0, (XMAX-XMIN)/8Q, (YMAX-YMIN)/30
5162 ! DATA @,0, .@@125,2, .0@@B25,.033333
gy 7@ PR e R P R R R R R A KR A A4
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5180 I LABELS

5182 LDIR 0@

5200 CSIZE B

5210 LORG &

5220 FOR I=-.1 TO .3 STEP .1

5230 MOUVE 7@+1 ,85

5240 LABEL Title$

5250 NEXT 1

5260 CSIZE &

5270 LORG S

5280 MOVE 69,5

5290 LABEL Labelx$

5300 LDIR S0

5310 MOVE 6,52

5320 LABEL Labely$

5330 VIEWPORT 15,124 ,12,80

5340 KX R R R R R Y R R N Y R X R RN Y)
5350 I LINEAR-LINEAR AXES

5360 WINDOW Xmin, Xmax ,Ymin K Ymax

5370 AXES Xtic,Ytic ,Xmin,Ymin Nxtic Nytic,B
5380 AXES Xtic,Ytic ,Xmax, Ymax Nxtic Nytic,S
5390 IF 6Grad$="Y" THEN BRID Nxtic#Xtic , Nytice#Ytic Xmax, K Ymax
5400 !

5410 CLIP OFF

5420 LDIR @

5430 Yiab=(Ymax-Ymin)/20

5440 FOR I=1 TO (Xmax-Xmin)/(XticeNxtic)
545¢ Xl=Il+XticeNxtic+Xmin

S4EQ MOVE X1 ,Ymin

5470 LORG B

5480 LABEL X1i

5490 NEXT 1

5500 !

5510 Xlab=(Xma»-Xmin)/25
5520 LDIR 90
5530 FOR I=1 TO (Ymax-Ymin)/(YticeNytic)

5540 Yl=I*YticeNytic+Ymin

5ESOo MOVE -Xlab+Xmin,KYl

5560 IF ABS(Y1)<1.E-10@ THEN GOTO 5580
5570 LABEL Y1

5580 IF ABS(Y1)<1.E-10 THEN LABEL “@"

5590 NEXT 1

Sgoe LDIR @

S610@ I O Yy R Ry Y YY)
Sg20 CLIP ON

S5E30 IF Datsl$="3" THEN

5640 DIM Tri(3,2)

SEEQ READ Tra(e)

SEBD END IF

5670 IF Probes="P" THEN

5680 LINE TYPE 5
5€8¢ MOVE ©,1

5700 IDRAW 1.2,0
5710 LINE TyPE !

5720 END IF
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5730
57402
575¢
5760
5770
5780
5790
5800
5810
sg2e
5830
5840
5850
58560
5870
5880
5830
t30e
5910
5820
55z¢
5340
585¢
596@
597¢
5980
5982
goec
BQ!¢
goze
B03¢
6040
6050
6050
627¢
BRER
6080
61092
6110
g12e
g1ze
g140
6152
6160
6170
6189
6190
gz2oe
6210
6220

LORG 5
CSIZE 4,.5
FOR I=1 TO N
Xd(I)=(Xplot(I)+Yeff)
NEXT 1
FOR 1=1 TO NceN
Yd{I)=Yplot(I)
NEXT I
FOR J=1 TO Nc
FOR I=Nto TO N
X=Xd(I+Ns(J-1))
Y=Yd(I+N*(J-1))
IF I=1 THEN MOVE XY
IF I=1 THEN Xp=X
IF I=1 THEN Yp=Y
Xz=X-Xp
Yz=Y-Yp
MOVE Xp,Yp
IF Con$="Y" THEN IDRAW Xz ,KYz
MOUE X,Y
1F Datal$="1" THEN LABEL "+"
Xside=(Xmax-Xmin)/40
Yside=(Ymax~Ymin)/30
AREA INTENSITY .5,.5,.5
IF Datal%="2" THEN
MOVE X-Xside/2,Y-Yside/2
RECTANGLE Xside,Yside ,FILL ,EDGE
END IF
IF Datal®="3" THEN
MOVE X-Xeside/2,Y-Yside/2
GOTO 6@2@' CLOSED TRIANGLES
I OPEN TRIANGLES
DRAW X ,Y+Yside/2
DRAW X+Xside/2 ,Y-Yside/2
DRAW X-Xsi1de/2 ,Y-Yside/2
I CLOSED TRIANGLES
RPLOT Tri(#) FILL ,EDGE
END IF
Xp=X
Yp=Y
NEXT I
NEXT J

B s xS RS R XA AR AR S R 2 2 2 J
INPUT “DO YOU WISH A HARD COPY? (Y OR N)" ASS
IF AS%="Y" THEN
INPUT "DO YOU WISH EXPANDED MODE? (Y/N)" ,Expand$
IF Expand$="Y" THEN
DUMP DEVICE 15 7@) ,EXPANDED
DUMP GRAPHICS
QUTPUT 7@1;:"
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230
6240
6250
6260

8270
6280
€292
6200
6310
6320
6330
B340
6350
6360
6270
6380
B3390
B400
6410
6420
6430
6440
6450
6460
6470
64802
£430
50
BE510
B520
65320
E540
ES5@
550
6570
6580
€590
6600
6610
6620
€630
6640
6650
6660
6670
6680
bESO
6700
E710
6720
6730
E740
6750

END IF
IF E-pand$="N" THEN
DUMP GRAPHICS 1 TO %701
OUTPUT 701"
END IF
END IF
GCLEAR
(BB R EEERERR AR BREEI R RAERREERR BRI EIRRRRS
SUBEND
| B R R AR AR B R R R A IR IR A IR R RSN R BB AR AR RRRERREBRBEF R RB R ER R R A RBER G EREP OIS
|
|
!I!llllii.l'!ilQQ’l"l'{“!&’!i"l*".l.l.ii(llGQGIOGQQ’GGGGQ..QGCQCOCOQ06
SUB Prcalc(Pr Temp,Press)
|
Pr=—1,5824E-4+%(Temp+273.15)+.757
!
SUBEND
!.’Gill.'I'C’i’.l"l.i’lCGGO‘QQG.G.Q!O'{!OQ.Il.i‘lll.lll.l’0”.’0".0&096.0}!
!
f
1Ql'.i‘l.lll!l!ill.ll!llQOQ'.‘IIQ.OGQ'QCGGlil!l'l.l"l’.l.iQQQGQQQQGQOQGIIOC
SUB Viscalc(Visc ,Temp ,Press)
!
Visc=9,3277E-8+( Temp+273.15)-1.,2248E-5 | VISCOSITY AT 1 ATM (76@ TORR)
Visc=Visc*(760/Press) I PRESSURE CORRECTION
|
SUBEND
!Q{ll!lli.llll’l'{Oli*l“ll"i.‘i."i”.ii'l.l'i}lill..G.i"{lil.'ll.Oﬁlill
|
|
IF Y R R R R R R R R Y N R R R R P R Y R R R R R R R N R Y R R R R Y R R R NN
SUB Cpcal(Cp,Temp ,Press)
|
Cp=.053+(Temp+273.151+988.572
1
SUBEND
| R B R F R R R R AP RPN B EREI PR EFAFENFRAR R B A IR R R PERE ISV SIS ARF RPN H AP REPIRENEES
]
!
| s s P R R R R AU BB R BB PP IR BB RRI RSP TR SRR IAFE RSB R G EFEBREPETLERBRPIOI IR S
SUB Rhocal(Rho ,Temp ,Press)
i
RhoQ=1.1766 I DENSITY AT P=1 atm, T=3002H
Rho=RhoQ+(Press/760)¢(300/(Temp+273.15))} TEMP. AND PRESS. CORRECTION
|
SUBEND
!.il‘l".*..iQ.'Q*f.l'QQ.QGQ‘QG.ﬂ.'i’i'iQC..ll.C.iIlll..‘.l.l..'i.’i..i.!.i
|
|
| R R P RN AR FP IR R AR AR R RIS FRR BRI EFRRAES SRR RV ERE IR BB LRV ERGEIERIRER IR

SUB Condcalc(Cond,Tave ,Press)
)
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760
6770
g7€@
679¢
ggoe

Cond=7.305E-G+(Tave+273.15)+4.229E-3
|

SUBEND

!IOCCGIQ.Cl!iiiilQlIQOQ.lii.lGliiOilll!Gl&lii.!.lG.OOGOG.Q!."CGOGQO!CQ!00

suB DataplotI(M,Xplot(*),Yplot('),Txtles,men,Xmax,Xtic,Nxtic,Ym1n,YmaA‘Yt

1c,Nytxc,Labelx$,Labely$,Y1,Flag],Nto,Yefft)

B810
BEZ0
6820
e)

6840
6850
686@
E870
68e0
E830
Bseo
6810
6920
6930
6940

6350
69EQ
6870
63680
6890
7000
7010
7020
7@30@
7040
7050
7060
7079
7080
7030
7100
7110
7120
7120
7140
715@
7160
7170
7180
7190
7200
7210
7220
72320
7240
7250
7260
7270

!iii!6000'!!0..}0"!'!.{'CO!{Q’GQQI!&OGQ

OPTI1ON BASE !
DIM Xd(59),Yd(5€) 'thle$[5®)!,Labelx$[5®),LabelyS[S@]!Yplot(S@),Xplot(S

GRAPHICS ON

6CLEAR

6INIT

LORG S5

DEG

lf.l‘ii'l!.l".'i{liII.}Q{.'Q."CQ'CQ.C‘{Q’

N=M | NUMBER OF DATA POINTS DO YOU WISH TO PLOT

Nc=1 | NUMBER OF CURVES DO YOU WISH TO PLOT

Expand$="N" | EXPANDED GRAPHICS PRINT MODE?

Datal®="1" | LABEL DATA AS 1), CROSSES, 2). SQUARES, OR 3). TRIANGLES 7

' IF TRIANGLES ARE DESIRED, UNCOMMENT AND ENTER VERTEX DATA BELOW AS:
DATA 2,0, (XMAX- XMIN)/40,0, (XMAX-XMIN) /80 ,( YMAX-YMIN)/30
| DATA 8,0, .00125,8, .@@QE2S,.033333
'.CCOOQ‘QGOQ'&ii'.f’..i."i.’.l.'lG‘l'&l...
! {LABELS
LDIR ©
CSIZE B
LORG S
FOR I=-.1 70 .3 STEP .1
MOVE 7@+1,85
LABEL Titles
NEXT 1
CSI1ZE 5
LORG 5
MOVE €8.,5
LABEL Labelx$
LDIR 90
MOVE €,52
LABEL Labely$
VIEWPORT 15,124 ,12,90
!CG.ClQI.l.illi"ilQ’{ll".."l..'li"""Q
! LINEAR-LINEAR ARXES
WINDOW Xmin , Xma» ,Ymin,Ymax’
AXES Xtic,Ytic,Xmin,Ymin Nxtic Nytic,S
AXES thc,thc,Xmex,Ymax,Nxtxc,Nytic,S
IF Grid$="Y" THEN GRID Nxtice#Xtic NyticsYtic Xmax, K Ymax
I
CLIP OFF
LDIR ©
Ylab=(Ymar-Ymin)/20
FOR I={ TO {(Xmax-Xmin)/{(XticeNxtic)
XlelaXticoNxtic+Xmin
MOVE X1 ,Ymin
LORG &
LABEL X1
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72802
7230
7300
7310
7320
7330
7340
7350
7360
7370
7380
7380
7400
7410
7420
7430
7440
7450
7450
7470
7480
7480
7500
7519
7520
7530
75402
7550
7580
75790
7580
7590
7600
7610
7620
7632
7640
7€50
76EQ@
7670
7680
7692
7700
7710
7720
7730
7740
7750
7760
7770
7780
7780
7820
7810
782¢

NEXT I
|
Xlab=(Xma»-Xmin)/25
LDIR S@
FOR I=) TO (Ymax~-Ymin)/(Ytic*Nytic)
Yl=]eYticeNytic+Ymin
MOVE -Xlab+Xmin,KYl
IF ABS(Y1)<1.E-1Q@ THEN &0T0 7370
LABEL Yl
IF ABS(Y1)(1.E-1Q THEN LABEL "0"
NEXT I
LOIR @
!Il.’!i.'llﬂllilll‘&iiii.l.l“l‘i&l!lll".’
CLIP ON
IF Datal%="3" THEN
DIM Tri(3.,2)
READ Tri(e)

END IF
IF Probe$="P" THEN
LINE TYPE &
MOVE 0,1
IDRAW 1.2,0
LINE TYPE 1
END IF
LORG &
CS1ZE 4,.5
FOR I=1 TO N
Xd(I)=(Xplot{I)+Yefft)
NEXT 1

FOR I=1 TO Nc*N
Yd(I)=Yplot(l)
NEXT I
FOR J=1 TO Nc
FOR I=Nto TO N
X=Xd({I+Ns(J=-1))
Y=Yd(I+N#(J~1))
IF I=1 THEN MOVE X.,Y
IF I=1 THEN Xp=X
IF I=1 THEN Yp=Y
Xz=X-Xp
Yz=Y-Yp
MOVE Xp,Yp
IF Con%="Y" THEN IDRAW X:,Y:z
MOVE XY
IF Datal%$="1" THEN LABEL "+*
Xside=(Xmax—-Xmin)/40
Yside=(Ymax»-Ymin)/30
AREA INTENSITY .5,.5,.5
IF Datal$="2" THEN
MOVE X-Xside/2,Y-Yside/?2
RECTANGLE Xside,Yside ,FILL ,EDGE
END IF
IF Datal®="3" THEN
MOVE X-Xside/Z ,Y-Yside/2
GOTO 7870 CLOSED TRIANGLES
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7830 I OPEN TRIANGLES

7840 DRAW X ,Y+Yside/2

7850 DRAW X+Xside/2 ,Y-Yside/2
7860 DRAW X-Xside/Z,Y-Yside/2
7870 I CLOSED TRIANGLES

7880 RPLOT Trite) FILL ,EDGE
7830 END IF

7909 Xp=X

7910 Yp=Y

7920 NEXT I

7830 NEXT J

7940 IF Flagl=1 THEN
7950 MOVE ©.,0

7980 IDRAW 5,Y!
7970 END IF

73980 IF Flag!=2 THEN

79380 LINE TYPE S

80020 MOVE ©,1

8010 IDRAW 1.2,0

8e20 LINE TYPE 1

8030 END IF

gQ4aA0Q [ R RS R BRSPS II S AR RREFEIBNRIRGRBERI RN

8259 INPUT “DO YOU WISH A HARD COPY? (Y OR N)" ,ASS
8060 IF AGS="Y" THEN

8070 INPUT "DO YOU WISH EXPANDED MODE? (Y/N)" Expand$
g0 IF Expand$®="Y" THEN

80302 pDuUMP DEVICE IS 78! ,EXPANDED

g100Q DUMP BRAPHICS

110 QUTPUT 7@1;°

£120 END IF

8122 IF Expand$="N" THEN

8140 DUMP GRAPHICS 1 TO #701

8150 QUTPUT 70@1:"

8160 END IF

8170 END IF
8180 GCLEAR

g148Q R e X R R R R R S N X RS S R R A S A A A

8202 SUBEND
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10 R R Yy R Y Y Y N Y R

20 i THIS PROGRAM 1S USED TO REDUCE DATA FROM CROSS WIRES (UVRED_CW)

30 I THE QUANTITIES FOUND ARE

49 | 1). AVERAGE U AND V NORMALIZED BY UPW.

50 ! 2). RMS OF U AND V NORMALIZED BY UPW,

60 ! 3). u'v' NORMALIZED BY THE SHEAR VELOCITY Utau"2 AND Upw"2.

70 ! 4), CORRECTIONS ARE MADE FOR DIFFERENCES BETWEEN THE MEASUREMENT

ge J OF UPW BY THE CROSS-WIRE AND THE PITOT TUBE.

30 ! 5). THE VALUES OF Cf, Upw AND DEL! ARE OBTAINED FROM THE MEAN

100 ! VELOCITY MEASUREMENTS.

110 I B). THE EDDY VISCOSITY IS CALCULATED.

120 I UPDATED 04/08/88

120 R Y Yy N Y Y R R R S Y S R R S S R RN R N )

140 DIM Yk(3@),U(30),V(30),Upr(30) Vpr(30),Upvp(30),Coms{ 1801

150 DIM Ndy(30) ,Ndu(30),Ndv(3@) Ndupr(3@) Ndvpr(3®) Ndupvp(30) ,Ndupvp!(20)

160 DIM Xd(30),Yd(30) ,Evisc(30),Titles[50] Labelx$[50),Labely$(50]

170 R Yy R Y R Ry

180 t

190 t ENTER DATA FROM DATA FILE

200 INPUT "INPUT THE FILE TYPE AND DATE" ,File$

210 MASS STORAGE IS ":(£580,7@0,t1"

22 ASSIGN BUv TO File$

230 ENTER @Uv;iCom$

240 PRINT USING “3X,6@A,/":;Com$

250 ENTER BUviNp

26@ FOR I=1 T0 Np

270 ENTER @UviYk(I),U¢I ), V1), Upr(I) Upr(1) Upvp(I)

280 NEXT I

28¢ MASS STORAGE IS ":CS8@,700,0"

101 R R R Y R R T )

310 i

320 ¢ INPUT THE PARAMTERS CF ,UPW AND DELTA

330 BEEP

340 INPUT "Cf AND Upw [m/s]" ,Cf , Upw

350 R R R R R R RN YR N

360 !

370 NZ=Np-1

380 Sumu=0.

390 Radius=97

400 Velconst=(U(Np)*(Radius-Yk(Np))+U(Np-1)e(Radius-Yk(Np-1))}/2

410 R Y]

420 !

430 I PRINT RAW DATA

449 PRINT * RAW DATA--FILE NAME: “iFile$;

450 PRINT USING "3X ,8@A":iCom%

460 PRINT - N Y [cm] U llm/s] Vim/sl u' [(m/S) v' Im/s] u'v'
[m2/821"

470 PRINT

480 FOR I=1 TO Np

430 PRINT USING “#,2X,2D";1

5ee PRINT USING "3X,4D.3D"sYL(I),UCI), V(1) ,Upr(I), Upr (1) Upvp(I)

510 NEXT 1

520  PRINT 4

530 PRINT USING "¢ ,2X,11A,2D0.20"1"Upw Im/sl= " Upuw

540 PRINT USING “4X ,6A,0.3DESZ";"Cf= ", Cf
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550 PRINT USING "//"
560 IF Hc®="Y" THEN OUTPUT 701;"
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570 IF Hc®="Y" THEN E40
1217 INPUT *DO YOU WANT A HARD COPY?* Hc$
530 IF Hc$="Y" THEN

600 Flag$="Y"

610 PRINTER IS 701

620 60TO 440

B30 END IF

640 Hcg=""

650 PRINTER IS 1

£60 R R Y Y N N NN YN R RN
670 !

680 I COMPUTE NORMALIZED QUANTITIES

B9e Utau=SQR(Cf/2)*Upw ! SHEAR VELOCITY
7ee FOR I=1 70 Np

710 Ndy(I)=Yk(])})/Radius

720 Ndu(I)=U(]}/Upw

730 Ndv(I)=U(I}/Upuw

740 Ndupr(I)=Upr(I)/Upuw

750 Ndvpr(I)=Upr(]1)/Upw

760 Ndupvp( 1)=-Upvp(1)/Upw/Upw

770 Ndupvpl(Il)e-Upvp(1l)/Utau/Utau

760 NEXT 1

750 !

800 t COMPUTE EDDY VISCOSITY: VELOCITY GRADIENT CALCUALTED USING SIMPLE LINEAR
FIT.

810 FOR I=1 70 Np

g20 If I=1 OR I=Np THEN

820 IF I=1 THEN

B4Q Grad=(UCI+1)=UCI))/(YK(I+1)-YK{I))*100

850 END IF

860 IF I=Np THEN

870 Grad=(UCI=UCI=-1 1) /(YE(I)=-YK(I=-1))+100

880 END IF

830 ELSE

320 Grad=(CUCI+1)-U0I ) Z0YRCI+1)=YE(I )10+ (UCT)~UCTI-1))/CYRCI)-YR(TI=1) )0

1e¢)/2

910 END IF

920 Evisc(I)=-Upvp(1)/6rad

93¢ NEXT 1

940 R Y Y N s I

959 !

860 ! PRINT REDUCED DATA

57¢ PRINT * REDUCED DATA--FILE NAME: “;File$;

98¢ IF Curve$="Y" THEN PRINT * (CURVED WALL)"™

980 IF Curve3="N" THEN PRINT " (FLAT WALL)"

1008 PRINT USING "//"

1010 PRINT *

EDDY VISC.

1020 PRINT * N v/R U/Upw w'/Upw v /Upw u'v'/Upw™2 u'v'/Utau"?

[m"2/81"

1030 PRINT

1040 FOR I=1 T0 Np
1050 PRINT USING "3 ,2X,20";:1
1060 PRINT USING "3x,D.4D,3X,0.30,3x,D.3D,3x,D.3D,3x,5D.50,6%,5D.50,5%,50.5D"
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;Ndy(I),Ndu(I),Ndupr(I)_Ndvpr(I),Ndupvp(I),Ndupvpl(l),Evisc(I)

197@
1080
1290
/81=
1100

NEXT 1

PRINT
IF Curve$="Y" THEN PRINT USING "2X,29A,2D.20

"L Upuwm
IF He$s="Y" THEN QUTPUT 7@1;"
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1110  IF Hc$="Y" THEN 1170

112@ INPUT DO YOU WANT A HARD COPY?" ,Hc$
1130 IF Hc®="Y" THEN

1140 PRINTER IS 70!

1150 GOTO 870

1160 END IF

11786 Hcg=""

1188 PRINTER IS |

1139¢ I R R Y RS RS T TR
1200 FOR Jp=1 T0 3

121@ ¢ PLOT OF NON-DIMENSIONALIZED QUANTITIES
1220 6RAPHICS ON

1230 GCLEAR

1240 GINIT

1250 CSIZE 4,.5

1260 DEG

1278 [RFRUFGREREBIBRIIRTAREOIRINGY

1280 Title$="RMS OF VELOCITIES--" I TITLE OF PLOT

1280 IF Jp>1.2 THEN Title$="SHEAR STRESS PROFILE--"
1300 Title$=Title3&Files

1310 Xmin=0. I MINIMUM VALUE OF X

1320 Xmax=,030 | MAXIMUM UALUE OF X

1330 Xti1c=.001

1340 Nxti1c=5

1350 IF Jp=1 THEN I u’/Upw, v'/Upw

1360 Ymin=Q.

1370 Ymax=.186

1380 Yti1c=.005

1280 Nytic=4

1400 END IF

1410 IF Jp=2 THEN I u'v’'/Upw”™2

1420 Ymin=0.

1430 Yma~=,004

14409 Ytic=.0202

1450 Nytic=5

1460 END IF

1470 IF Jp=32 THEN b u'v'/Utaun2

14E0 Ymin=@.

1439 Ymax=1,6

1580 Ytic=.05

1510 Nytic=4

1520 END IF

1530 Labelx$="y/R" I X-AXIS LABEL
1540 Labely$="Upr/Upw, Upr/Upw” | Y-AXIS LABEL

15502 IF Jp=2 THEN Labely$="-u'v'/Upw"2"

1560 IF Jp=3 THEN Labely®$="-u'v'/Utau~2"

1570 N=Np ! THE NUMBER OF DATA POINTS DO YOU WISH TO PLOT
1560 Con$="N"t DO YOU WISK TO CONNECT POINTS? (Y OR N)
1530 Gri1d$="N" ! GRID?

1600 | #0800 asssrnsisdarsssssesy

1612 ! LABELS

1620 LODIR

1630 CSIZE E

1640 LORG &
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1650 FOR I=-.2 TO .2 STEP .3

1660 MOVE 7@+1,85

1670 LABEL Title$

1680 NEXT I

1630 CSIZE 4

1700 LORG 5

1710 MOVE B8,5

1720 LABEL Label»$

1730 LDIR S0

1740 MOVE B,52

1759 LABEL Labely$

17E2 VIEWPORT 15,124 ,12,9@

1770 !

1780 | LINEAR-LINEAR AXES

1790 WINDOW Xmin, Xmax,Ymin, Ymax

1800 FRAME

tg10@ AXES thc,Ytic,Xmin,men,Nxtxc,Nytlc,5
1820 AXES thc,thc,Xmax,Ymax,Nxtxc,Nytic,S
1822 1F Grid$="Y" THEN GRID Nxtic#Xtic NyticeYtic Xmax K Ymax
1840 CLIP OFF

185¢ | FRAME

1860 LDIR 0@

1870 Ylab=(Ymax=Ymin)/20

1880 FOR I=1 TO (Xmax-Xmin)/(XticeNxtic)+!

1830 X1=I#Xti1ce¢Nxtic+Xmin
1900 MOVE X1 ,Ymin

1910 LORG &

1920 LABEL X1

1820 NEXT 1

1840 |

195¢ Xlab=(Xmax-Xmin)/25
1960 LDIR 98
1970 FOR I=1 TO (Ymax-Ymin)/(Ytic*Nytic)

1880 Yl=J#Ytic*Nytic+Ymin
1880 MOVE -Xlab+Xmin, Yl
2eeo LABEL VI

2010 NEXT 1

2000 LDIR O

2030 [ E A F IS HESRRERRRII RN IS
2042 | PLOT DATA ENTERED MANUALLY
2050 CLIP ON

2080 LORG 5

207¢ CSIZE 4,.5

2080 IF Jp=1 THEN Kp=2Z

20580 1F Jp=2 THEN Kp=1

2100 FOR J=1 TO Kp

2110 FOR I=t TO N

2120 X=Ndy(1)

212¢ IF Jp=1 THEN

2140 IF J=1 THEN Yp=Ndupr(I)
2150 IF J=2 THEN Yp=Ndvpr(l)
2180 END IF

2170 IF Jp=2 THEN

2180 1F J=1 THEN Yp=Ndupvp(I)
2180 END IF
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2200 IF Jp=2 THEN Yp=Ndupvp!(I)

2210 !

2220 MOVE Xp,Yp
2230 MOVE X ,Yp
2240 LABEL *+™
2250 NEXT 1

2260@ NEXT J
227¢ 1F Jp=3 THEN

2780 MOVE @,1

2290 LINE TYPE 5

23ee IDRAW 50,0

2310 LINE TYPE !

2320 END IF

2330 [RGB s L FRESRIINIREBRNGRIUIND

2340 INPUT “DO YOU WISH A HARD COPY? (Y OR N)" AGS
2350 IF AS$="Y" THEN 2370

2360 60TO 2470

2270 INPUT "DO YOU WISH AN EXPANDED PLOT 7 (Y/N)" Exp$

2380 IF Exp$="Y" THEN

2392 DuMP DEVICE IS 7@t ,EXPANDED
400 DUMFP GRAPHICS
2410 QUTPUT 701"

2420 ELSE

2420 DUMP DEVICE IS 701

2440 DUMP GRAPHICS

2450 END IF

2460 QUTRUT 701" "

2478 NEXT p

2480 KRR R R Y Y]
2480 OGCLEAR

250@ END
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10
20

30

40

50

60

70

80

9@

180
1o
120
120
140
150
160
17
180
13¢
200
210
220
230
240
250
280
270
280
29¢
3ee
210
32e
33
349

350
ONER)"
3@
279
zee
330
400
410
420@
420
440
450
4EQ
470
480
439
520
1o
soe

‘Q'l(i’f‘}”#'.iif’li.fi.i.l.{’i.‘l‘i.'l'.’l.i.llll’.”'.i."‘.l..'{l.
I THIS PROGRAM IS USED TO DETERMINE K2+(HZ1/HE2) IN PROCESSING DATA FOR
TEMPERATURE FLUCTUATION MEASUREMENTS (KIHQIHE2).

|.i.i’l'l’l"”Q'.'l"i"l’ilili"‘.".'.'.'l"l."’.'..'..‘..".'010!0’
I
DIM Y(S@),U(SD),U(S@),Upr(S@),Upr(S@),Upvp(S@),Com$[180]
DImM Uo]tl(l@?@),UoltZ(\010),Uolt4<10\0),Ua(!0\0)
DIM A$I 87341 BUFFER,B$[87@4) BUFFER ,C$[8704] BUFFER ,F${ 300 ,Cexp¥( 2221
ASSIGN ®Prowler! 70O 715
ASSIGN @Prouwler2 TO 718
!QCGl.l“l'l"Qi"i‘l"i.‘.‘.""iﬁi..i{"
|
INPUT "DO YOU WISH TO TAKE NEW DATA OR USE OLD DATA 7 (N/0)" ,Newo1d$
IF Newold$="0" THEN 1810
I
I SET UP NORLAND PROUWLERS
INPUT “D0 YOU WISH EQUIPTMENT SETUP DETAILS 7" ,Egqptsets
IF Egqptset®="Y" THEN
PRINT USING “/,“"PROWLER SETUP (ALL CHANNELS):"""
PRINT “ MODE : TRIGGERED HOLD"
PRINT * RANGE : PROWLER $715--20V CH. A,B; PROWLER $716--MINIMIZE CH. B"
PRINT " BIAS : 0"
PRINT " COUPLING : DC"
PRINT USING */,"* TRIGGER SOURCE : CHAN A"""
PRINT " SLOPE -"
PRINT " COUPLING : DC*
PRINT " LEVEL : B7.188%"
PRINT " WINDOW : .78125 %*
PRINT USING *“** DELAY : 3588"", /"
PRINT "CHANNEL ASSIGNMENTS :*
PRINT USING */,"" IFA 100 :*""
PRINT “ CHANNEL 2 ON IFA 1002 : FROM HOT-WIRE (WIRE NO. 3)”
PRINT * OFFSET = 1 U, GAIN = 1@, FILTER = 580 HZ"
PRINT USING "/ ,"" NORLAND (7353 """
PRINT " CHANNEL A : FROM AMPLIFIER (DO NOT GO THROUGH SIG. CONDITIONER)

PRINT " CHANNEL B : FROM DIFFERENTIATOR (DO NOT G0 THROUGH SI1G. CONDITI

PRINT USING */,"" NORLAND (716):"""
PRINT USING “"* CHANNEL B : FROM CHANNEL 2 OF IFA 102"",2/"
END IF

!’lill!.*”i.‘i}ll*'i!ﬁ}’C‘Ql’l‘!"'i.‘}.i

I

| SETUP PARAMETERS FOR CIRCUIT/SIGNAL CONDITIONERS/SIGNAL PROCEESSING
t CONSTANT CURRENT CIRCUIT

Ccgain=10022. I GAIN OF AMPLIFIER

Ccoff=.085 ! OFFSET OF AMPLIFIER

Cctc=(-.02138) { TIME CONSTANT OF DIFFERENTIATOR (RC PRODUCT)
!

I IFA 102 CHANNEL 2

Ifazoff=1. { OFFSET OF HOT-WIRE BRIDGE

Ifa2gain=108. I GAIN OF HOT-WIRE BRIDGE

I IFA 100 CHANNEL 3 :
1faZoff=0. I QFFSET OF COLD-WIRE BRIDGE
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530
540
550
560
570
580
590

600
610
E20
E3@
640
650
Ege

670
680
B3@
700
710
720
720
740
750
760
770
780
780
800
81@
820
B2@
€40
850
8E@
870
880
88¢
32¢
910
92¢
920
942
950
960
970
9e@
950
1000
1010
1020
1032
12402
1250

Ifa3gain=1.

]

I SIGNAL PROC
Epsilon=1/.87
V21=1,0E~3+8,
!

' GAIN OF COLD-WIRE BRIDGE

ESSING :
8 ! EPSILON=RQ1/R0O2
68 1 VZ21=(C

OLD-WIRE CURRENT)+(HOT-WIRE RESISTANCE)

INPUT "ARE THE SETUP PARAMETERS FOR THE CIRCUIT/SIE. COND.S/51G. PROC. COR
RECT ? (Y/N)" ,Setupp$

R Ry Y s S S R S R NS R X ]

i

! TRANSFER DATA FROM NORLAND TO COMPUTER

ASSIGN PBuffa
ASSIGN BBuffb
ASSIGN eBuffc

TO BUFFER AS
TO BUFFER Bg¢
T0 BUFFER (%

I TRANSFER ARRAY B[1/1] FROM PROWLER UNIT #15, A[1/1]) AND 8{1/1] FROM

PROWLER UNI
FOR J=t 70O 3
IF J=1 THEN
IF J=2 THEN
IF J=3 THEN

WAIT .S

IF J=1 THEN

IF J=2 THEN

IF J=2 THEN

WATT 1.
NEXT J

CONTROL @Buff
WAIT 1.
CONTRCL ®Buff
WAIT 1.
CONTROL @Buff
WAIT 1.

T %16

OUTPUT 715 USING “# K",
OUTPUT 715 USING "8 K*;
OUTPUT 716 USING "% ,K";

TRANSFER 8Prowler! TO ®Buffa;COUNT
TRANSFER @Prowler! TO RBuffb;COUNT
TRANSFER @Prowler2 TO ®Buffc;COUNT

" _KCGA™
" KCGC"
*_KCGL*

a,5;1 ! RESET BUFFER POINTERS

b,5;1

c,B;1

t

CONTENTS OF CH. A UNIT
CONTENTS OF CH. B UNIT
CONTENTS OF CH. B UNIT

8452
8452
8452

EE R R R R R R R R RN R R R R N Y Y XX I X2

|
I COMPUTE EXP
FOR K=t TO 3
FOR J=1 TO
IF K=1 TH

IF K=2 TH
U1=TUAL(C
Exp=2"(U!
Su=.5
Poweri =4,
FOR KS=1
IF K=)
IF K=2
IfF k=2
Ul=TVAL
Tot=y1/
Pouwerk=
Su=5Su+T
NEXT KS
IF J=1 TH
IF k=1

ONENT AND OFFSET

-
IS

EN ENTER BBuffa USING "#,2A";Cerp$
IF K=2 THEN ENTER ®Buffb USING "#,2A";Cexp$
EN ENTER ®Buffc USING "#,2A"iCe»pg

e-p%,16)
-128)

T0 6

THEN ENTER @Buffa USING
THEN ENTER @Buffb USING
THEN ENTER @Buffc USING
(F8,15)

2 Powerl.

Powerk+4,

ot

EN
TREN Factorl1=Su+Exp

52

"% A"iF$
“§.A";FS
"8 .A"FE

15
15
1€



1060
1070
1080
1030
1129
1110
1120
1120
1140
11508
1160
1179
1180
1130
1200
1210
1220
1230
1240
1250
260
1270
1289
1290
1300
131@
1220
1332
1248
1350
1360
V27
1380
1358
1400
141€
1420
1430
1440
1450

IF K=2 THEN
IF K=3 THEN
END IF
IF J=2

Factor2=Su+*Exp
Factor3=Su+Exp

THEN
IF K=1 THEN
IF K=2 THEN
IF K=3 THEN
END IF
NEXT ]
1F ¥=1 THEN ENTER @Buffa USING "% Z40A":FS

Offset1=Su+Exp
Of fset2=Su*Exp
Offset3=SurExp

IF K=2 THEN ENTER ®Buffb USING "# ,240R";F8
IF K=3 THEN ENTER @Buffc USING "% ,24BA"iF$
NEXT K

!0&!4!!6{{!{0{!‘.0!’!!Gill!illl!!li.illllil!di.l!IGQ!!'G'CGQ&Q
|
! ENTER ANEMOMETER VOLTAGES FROM BUFFERS

Ndat=1000
FOR Ik=1 TO Ndat
FOR K=1 TO 3
IF K=1 THEN
ENTER @Buffa USING “% ,B"iA!
ENTER @Buffa USING "# ,B"iAZ
END IF
1F K=2 THEN
ENTER @Buffb USING "% ,B"iAl
ENTER @Bufftb USING "% ,B"iAZ
END IF
IF k=32 THEN
ENTER @Ruffc USING "% ,B":iA!l
ENTER ®Buffc USING "% ,B":A2

END IF

Ui=A2+25F+A1-327E68

1F K=1 THEN Ewl=(U1sFactori+0ffsetl)

IF K=2 THEN Ew2=(VlsFactor2+0ffsetl)

IF =3 THEN Ew3=(V1sFactor3+0ffset3)
NEXT K

Uolt 1 (It )=Euwtl
Volt2(Ik)=Ew2
Uoclta(Ik)=Ew3
IF INT(Ik/180)=]

| PROWLER 715 CH. A UOLTAGES (COLD-WIRE VOLTAGE®

| PROWLER 715 CH. B VOLTAGES (COLD-WIRE DERIVATIVE )

| PROWLER 716 CH. B VOLTAGES (HOT-WIRE VOLTAGE - w3
L/10@ THEN DISP USING "4D,""

LBD" 3Tk ,Wolt1CIK) Volt2(Ik) Volta(Ik)

1460
1470
1482
14890
1500
1510
1520
1530
1540
1550
1568
1570
158¢C
1530

NEXT Ik

IEXEXEZEXEET RN 2 R R4
t

| COMPUTE V2,0V2/D

I

FOR It=1 TO Ndat
iyt : COLD-WIRE

Uolt1(IK)=Uolt1(
Uolt1{Ik)=(Voltl
|
I Us: HOT-WIRE A
Uolta (It )=Volid(
|

bUOLTZ

l..l'llll!llllllll.QOQ!Q'.!QIQ(Gi.'&lﬂ!'i.'.!.'.iil

T,V3

AFTER AMPLIFICATION, SIGNAL CONDITIONING
1k )/1fa3gaintIfaldoff | DE-CONDITION SIGNAL
(1k)-Ccoff)/Ccgain t UN-DO AMPLIFICATION

FTER SIGNAL CONDITIONING

1t )/1falgain+lfaloff I DE-CONDITION SIGNAL

COLD-WIRE SIGNAL AFTER AMPLIFICATION, FILTERING, AND

b3

;%" 4X,20.5D,5X,20.5D,5X,2D



DIFFERENTIATION.

1600 VoltZ(Ik¥=Volt2(Ih )/ Cctc t DIVIDE BY TIME CONSTANT
1610 Volt2(Ik)=Volt2(It)/Ccgain ! DIVIDE BY AMPLIFICATION FACTOR
1620 !

1630 IF INTCIK/10@)=1k/10@@ THEN DISP Ik ,Voltt(Ik) ,Volt2(1k), Voltd(lk)
1640 NEXT Ik

165¢

1660 | STORE DATA

167@ INPUT “DO YOU WISH TC STORE THE VOLTAGES VOLTI(+), UDLT2¢(+), B VOLT4(s) ?
(Y/N)" Stord$

1680 IF Stordg="Y" THEN

1650 MASS STORAGE 15 *:C580,700,1"

1700 INPUT "INPUT A FILE NAME" File$

1710 CREATE BOAT Faile% ,100

1720 ASSIGN BWritef TO File$

1730 QUTPUT RuWritef;V21 Epsilon

1740 QUTPUT @uWritefiVoltl(+) Volt2(+) Uoltd(s)

175¢ MASS STORAGE IS ":CS8@,700,0"

1760 DISP “DATA STORED®

177¢ END IF

1782 G070 19020

1780 R Y N P R Y SRR YR Y ]

rgge 1

181@ INPUT "PLACE DISC IN DRIVE 2: INPUT NAME OF DATA FILE" ,Dfi1les
1822 MASS STORAGE IS “:CS80,700,1"

1830 ASSIGN @Readf TO Dfile$

184Q ENTER ®Readf;V2! ,Epsilon

1850 ENTER @ReadliVoltl{(#) UoltZ2(+) VUoltd(s)

185@ MASS STORAGE 1S ":CS8CQ,7802,0"

1872 B B R R R P R AP AR A BT U NI NN BB SRR IR R ROI ORI OIS

1880 !

1892 | COMPUTE Val(lk) : COMPENSATED COLD-WIRE VUOLTAGE
1800  INFUT "INPUT ACQUISITION FREQUENCY (HZ)" ,Fren
1910 VUman=Volti(1)

1920 VUman=Uolti(1)

1822 Ndet=1022

194@ FOR lk=! 70 Ndat

1850 1IF Velti(li)»Uman THEN

1860 Umax=Voli1{1k)

18372 ENDG IF

1962 IF VUglt 1Tk )<Umin THEN

1990 Umin=Uolt 1 (Ik)
2000 END IF
2010 NEXT Ik

2020 INPUT "INPUT K{=hLZ+*h@1/h02)" Kcc

2022 FOR Ik=1 TO Ndat

204Q Numer=Kcc/Voli4(Tk)/Voltd (k) ey21eUplt2( Ik )+Volt1(Ik)
2050 Denom=1+Epsilonskecc/Volt4(Ik)/Uolt4 (I )eVolt2(Tk)

2060 Vat It y=Numer/Denom
2070 NEXT It
2080 !

29380 ) PLOT DATA
2102 CALL Plet_lintUolil(#) Val(s#) Ndgat,Freg,Umin Umax Kcc)

2119
2120 INPUT DO vOU WISH TO TRY ANOTHER VALUE OF K 7 (Y/N)" ,Trytg
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[V

2390
2400
2410
2420
2430
2440
2450
2460
2470
2480
2480
2500
2510
2520
2520
2540
2552
2560
2570
2580
2598¢
260@e
2610
2620
2830
2B40
2650
2660

IF Tryk$="N" THEN STOP
GOTOD 2020
100{QQGO“I.DCO.Q."i"ll'il."li”.ill.il
end
l.l’.".’llii’fiﬁll.‘ili'.iiQGDQl".lii’ll‘liQ‘.l.i"'.'..."."."..Ol"
[
I
;.l'lil'."!"li‘i.ili’.lil}.l’i‘.ﬂ‘l".”l’lli.l.‘O'.f.'.........l.l.'60.l
sub Plot_lin(Voltl(#) Va(«) Ndat,Freg,Umin Umax Kcc)
IE RS ISEEREEZ XSRS R RN R R R SRR A RS & 8 2
|

OPTION BASE 1

DIM Xg(SP2),Yd(500) ,Titles(5Q) Labelx$[50] Labely$IS0]! ARRAY TO BE PLOT

GRAPHICS ON
GCLEAR
GINIT

LORG 5

DEG

'GG'QUQ..‘.{!G‘l!'#i‘i."f”l‘i.i.‘l...“’.

T:tle®="COMPENSATED vs. UNCOMPENSATED VOLTAGES" I TITLE OF PLOT
Xmin=5@Q+*( 1 /Freq)+1000 ! MINIMUM UALUE OF X

Xmar»=650+(1/Freq)+1002 | MAXIMUM VALUE OF X

Xtic=(Xmax-Xmin)/15 | SMALL SCALE

Nxt1c=2 | HOW MANY SMALL SCALES IN LARGE SCALE
Ym1n=DROUND(Umin+1000 ,1)-1

Yma>=DROUND(Umax+*100@,1 )+1

Yma~=15

Ymin=3

Ytic=(Ymax-Ymin)/24

Nytic=4

Lab%$="Y"! WANT LABEL

Label=%$="TIME [mS])" I X-AXIS LABEL
Labely$="V0OLTS [V] X 10800 ! Y-AXIS LABEL

N=1Q@@2!' NUMBER OF DATA POINTS DO YOU WISH TO PLOT
Nc=2 | NUMBER OF CURVES DO YOU WISH TO PLOT
Expand%="N"! EXPANDED GRNAPHICS PRINT MODE?
IEXEEEEEEREZERENERERE X E RN | Q'G'.Q0*.QG.l"'l.l'..i..’l!.'l‘l"‘G.l‘.ll.i.’.‘.
I LABELS
LDIR @
CSIZE &
LORG §
FOR I=-.1 70 .3 STEP .1
MOVE 7@+1,85
LABEL Title$
NEXT I
CSIZE S
LORG &
MOVE 69,5
LABEL Labelx$
LDIR 90
MOVE 6,52
LABEL Labely$®
VIEWFORT 15,124 ,12,80

|9.0’#‘0!040"‘00’0.’IOClilllQi’.'lOC.’!'G!I!QGO"GC’O.‘.
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26870 ! LINEAR-LINEAR AXES

2680 WINDOW ¥min Xma» Ymin, ¥Ymax

26882 AXES Xtic,Ytic ,Xmin,Ymin,Nxtac Nytic,5
2702 AXES Xtic,Ytic ,Xma~ , ¥Yma» Nxti1c ,Nytic,5
2710 !

2720 CLIP OFF

272¢e LDIR 2

2740 IF Lab$="N" THEN GOTO 2850

2750 Ylab=(Ymar-Ymin})/20

2760 FOR I=1 T0O (Xmax—-Xmin)/(Xtic*N-ti1c)

2770 X1l=l#Xtic#Nxtic+Xmin
2780 MOVE X! ,Ymin

2790 LORG 6

28ee LABEL Xl

2810 NEXT 1

2620 i

283¢C Xlab={Xmax=Xmin)/25
2840 LDIR 90
2850 FOR I=1 TO (Ymar-Ymin)/(Ytic#Nytic)

2860 Yi=I#«YticeNytic+Ymin

2872 MOVE -Xlab+Xmin,Yl

288¢ IF ABS(Y)1 )11 .E-1Q THEN GOTO 2900
2850 LABEL YI

2920 IF ABS(Y1)<1.E-1@ THEN LABEL "O"

2910 NEXT I

2382e LOIR @

Rk R R e R R R N R R R SR R
2842 ! PLOY DATA ENTERED MANUALLY

285@e CLIP CON

28EQ LORG 5

2870 CSIZE 4,.5

2880 FOR J=1 TO Nc

2992 IF J=1 THEN

3002 LINE TYFE !

2¢1e ELSE

3@ LINE TYPE 4

3eze END IF

3040 FOR 1=500 70O £5¢

2@5¢2 IF J=1 THEN

30c0 MOVE I#()/Freq)+1000 ,Volt1(1)+100
3070 DRAW (I+1)*(1/Freg)*1000,Vclt1(]l+1)+1000
ZQEC DISP I ,Volil(ld

3082 END IF

3100 IF J=2 THEN

3110 MOUE I#(1/Freq)s!QQ Va(l)+1000
312e DRAW (T+1)#(1/Freqg)+1000,Va(l)+1000
2130 END IF

3140 NEXT I

Z1Ee NEXT J

31e2 !

317 LINE TYPE 1

2160 MOUE 5.8 .12

z

2130 kc$=UALE(kcec)
3zZe0 Lab®="K(CC= "BKcS
32ve LABEL Lab®
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322

3230
3240
3259
3260
3270
2280
3290
3300

3210
3320
3330
3240

[ S e e ssrrrastssrshanessssnene
INPUT "D0O YOU WISH A HARD
IF ASE="Y" THEN

1F Expand$="Y" THEN

GQGOGOOQIQOGOOOll!!il.l!..’.‘lllli.l.l!i!i'b’l

COPY? (Y OR N)* ,ASS$

DUMP DEVICE 15 7@1 ,EXPANDED

DUMP GRAPHICS
END IF

IF Expand$="N" THEN DUMP GRAPHICS ! T0 #7@1

QUTPUT 701;"
END IF
GCLEAR
SUBEND

!.QGC!C!Q!!!GQ!O&QG#Q!G!IOIQ
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1@ 'l.lll.i"’l.i".il.'ilil‘i!l‘iQ"QI000..."!0..'00’0."}."...!'0!.lﬁ

20 ' THIS PROGRAM IS USED TO ACQUIRE V'T' DATA IN BOUNDARY LAYERS (UTALQ)
30 J..,ilillii’ﬂ“&0}'i’f!0!000!’5’{'i’!li’.‘}QC"QOQ"Q.Q.G"'..Q0.0000Q.O
40 !

=Y DIM Uol41(4100) Volt2(4100) ,Uclt3(4100) ,Volt4(4100)

Y% DIM A$(8704) BUFFER,B$[87@4) BUFFER ,CE[8704) BUFFER ,D$[8704) BUFFER
7@ DIM FE{300) ,Cexp( 3001 ,Com$[ 180

ee ASSIGN @Frowler! 70O 715

80 ASSIGN BProwlerZ TO 718

1eQ R R R N R T ™™™
119 f
120 I SET UP NORLAND PROWLERS

130 INPUT "DOC YOU WISH EQUIPTMENT SETUP DETAILS ?7" Egptsets
140Q IF Eqptset$="Y" THEN

150 PRINT USING “/,""PROWLER SETUP (ALL CHANNELG):""®
160 PRINT " MODE : TRIGGERED HOLD"
170 PRINT " RANGE : MINIMIZE"
180 PRINT " BIAS : @"
190 PRINT * COUPLING : DC*
200 PRINT USING "/, "" TRIGGER SOURCE : EXTERNAL""*
210 PRINT USING """ DELAY : 4096"",/"
220 PRINT “CHANNEL ASSIGNMENTS :*
230 PRINT USING “/,*" IFA 1@@ :*""
240 PRINT " CHANNEL ! ON IFA 100 : FROM HOT-WIRE (WIRE NG. 1"
250 PRINT OFFSET = 1 U, GAIN = 1@, FILTER = 5002 HI"
260 FRINT * CHANNEL 2 ON IFA 100 : FROM HOT-WIRE (WIRE NO. 3)"
270 PRINT OFFSET = 1 VU, BAIN = {Q, FILTER = 5080 HZ"
280 FPRINT * CHANNEL 2 ON IFA (@@ : FROM AMPLIFIER OUTPUT OF COLD-WIRE (WIRE
NO. 20"
230 PRINT OFFSET = VARIABLE (PROBABLY 5 V), GAIN = |, FILTER = 5@CQ RZ"
300 PRINT " CHANNEL 4 ON IFA 122 : FROM DERIVATIVE OF COLD-WIRE SIGNAL "
310 PRINT OFFSET=@, GAIN = 1, FILTER = 2000 HZ"
a2 PRINT USING "/ ,"" NORLAND (71B8) :"v"
Ay PRINT " CHANNEL A : FROM CHANNEL 2 OF IFA 1@@"
%40 PRINT “ CHANNEL B : FROM CHANNEL 4 OF IFA 100"
350 PRINT USING */,"" NORLAND (715):“""
350 PRINT ° CHANNEL A : FROM CHANNEL 1 OF IFA 100"
27 PRINT USINE """ (CHANNEL B : FROM CHANNEL 2 OF IFA 1@@"" 2/"
380 END IF
39@ |l&il’l’iUQOQOG’GQG&OQiilli&!llllﬂbbi‘l'i
420 !
410 ' SETUP PARAMETERS FOR CIRCUIT/SIGNAL CONDITIONERS/SIGNAL PROCESSING
420 I CONSTANT CURRENT CIRCUIT
430  Ccgain=20¢. I GAIN OF AMPLIFIER
440 Ccoff=0. * OFFSET OF AMPLIFIER
450  Ccte=-.0Q1320 I TIME CONSTANT OF DIFFERENTIATOR (RC PRODUCT): THIS IS

NOT CORRECT, BUT IS OK. THE ERROR HAS BEEN COMPENSATED FOR IN Kcc.
460 Current=1.000E~3 ' CURRENT THROUGH WIRE [A]

47 !

482 " IFA 10@ CHANNEL 1 : WIRE NO. )

480 Ifaleoff=1, I OFFSET OF HOT-WIRE BRIDGE
522 Ifatgain=10. I GAIN OF HOT-WIRE BRIDGE
510 '

SZe P IFA 10@ CHANNEL Z : WIRE NO. 3

5z0 Ifalofi=1, I OFFSET 0F HOT-WIRE BRIDGE
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540 IfaZgain=10. | GAIN OF HOT-WIRE BRIDGE

550 !

560 I IFA 100 CHANNEL 3 :

570 1fa3off=10.7 | OFFSET OF COLD-WIRE BRIDGE

589 Ifa3gain=1. I GAIN OF COLD-WIRE BRIDGE

550 !

€00 I SIGNAL PROCESSING

E10@ Epsi1lon=.0855 ! (COLD RES. OF HOT-WIRE)/(COLD RES. OF COLD-WIRE)
620 U21=1.QE-3¢7.70 ! VY21=(COLD-WIRE CURRENT)¢(HOT-WIRE RESISTANCE)
630 Kce=.10 | K2#HQ1+HQ2 (FROM CALIBRATION)--FIND REAL VALUE IN VTRED
640 !

650 | WIRE RESISTANCE/TEMPERATURE CHARACTERISTICS

660 Dtdr=5.56586 t SLOPE OF TEMP. vs. RESISTANCE CURVE

670 RO=-263.042-3.45 ! OFFSET OF TEMP. vs. RESISTANCE CURVE
UPDATED (4/25/89)

6802 !

69¢ t HOT-WIRE CALIBRATION COEFFICIENTS

700 Theta=PI/4. | ANGLE BETWEEN WIRES AND FLOW WHEN ALIGNED WITH FLOW
T1Q i WIRE 1 DATA : ¢ UPDATED 4/18/88

720 Al=-2,470847
7320 B1=8.73329
740 Power1=.435
750 Tw!=250.

760 !

770 I WIRE 2 DATA :
780 AZ=-2.764756
799 B2=8.260558
goe PowerZ2=.435
810 TwZ2=250.

820 !

830 INPUT *ARE THE SETUP PARAMETERS FOR THE CIRCUIT/SIG. COND.S/S16. PROC.

RECT 7 (Y/N)" ,Setupp$

840 YR R N RS R R AR A R E X RS R AL & 2

850 !

BED INPUT "INPUT OFFSET FOR CH. A AND CH. B FOR PROWLER 715" ,0ff3,0ff4
87¢ INPUT “INPUT OFFSET FOR CH. A AND CH. B FOR PROWLEK 716" ,0ff1,0ff2
880C INPUT "INFUT BASE FILE NAME (e.g., UT@824)" ,Filebt

890 INPUT "INPUT YO [cml", YO

800 PRINT “ MAXIMUM NUMBER OF PROFILE POINTS : 14 ( DO NOT EXCEED '! )"

912 PRINT USING "2/ ,"" DATA POINT: "7, 8"
820 |
820 I STORE CIRCUIT/WIRE/SI1G. COND. PARAMETERS

940 MASS STORAGE IS “:(CS80,700,1°
952 Filep$=Fi1leb$d"_P"

969 CREATE BDAT Filep$,2

970 ASSIGN @Ppath TO Filep$

COR

580 QUTPUT @Ppathchgaxn,Ccoff,Cctc,Current,Ifa\off,Ifa1gaxn,IF52cff,Ife?gaxn,

Ifa3off,IfaSgaJn,Ep51lon,U21,ch,Dtdr,R@,Theta,Tu1,TuZ,Offl,OFfZ,Off3,0ff4
9350 OUTPUT @Ppath;Power! Power? Al Bl A2 BZ

1200 MASS STORAGE IS *:CS80,700,0"

1010 !

1020 | TAKE DATA

1020 FOR Idata=t TO 50

1040 PRINT USING "3x,2D,8";Idata

1050 ' CREATE DATA FILES
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1060 INPUT “START ACQUIRING DATA 11"  Inp$
1072 INPUT “INPUT Y {ecml",Yp
1080 Y=YQ-Yp+.05

1892 MASS STORAGE IS ":(CS580,700,1"
1100 f

1110 Point$=VALS(ldata’

t12e Filel$=F1]leb$&8"_A"8Points
1130 File2%=Fi1leb$8"“_B"8Pcint%
1140 FileZ$=Fileb%&"_C"&Point$
1150 Filed$=Fileb$8"_D"&Point$
1160 Filey$=Fileb3%8"_Y"BPoint$
1170 I

1180 CREATE BDAT Filel1$ 25

1190 CREATE BDAT FileZs 35

1200 CREATE BDAT F1le3%,35

1210 CREATE BDAT File4% 35

1220 CREATE BDAT Filey$, 1

1220 !

1240 ASSIGN BDiska TO Filels
1250 ASSIGN @Diskb TO Filel$
1260 ASSIGN BDiskc TO Filels
1270 ASSIGN BDiskd TO File4s
1280 ASSIGN @Ypath 7O Filey$
1290 {

1300 ASSIGN RBuffa TD BUFFER A%
1310 ASSIGN @Bufft TO BUFFER BS
1320 ASSIGN @8Buffc TO BUFFER C$%
1230 ASSIGN BBuffd TO BUFFER D$

1242 !

1350 QUTPUT BYpath;Y

1360 INPUT “PRESS [ENTER] WHEN FINISHED ACQUIRING DATA 11" Inp$S

1370 I

1380 ¢ INITIATE DATA TRANSFER

12902 I TRANSFER ARRAY A[1/1] AND B{!/13 FROM PROWLER UNIT $1S, THEN FROM

PROWLER UNIT #'6
1400 FOR J=t T0O 4

1410 IF J=1 THEN

1420 OUTPUT 716 USING "% K";"S"

1432 WAIT 1.

1440 QUTPUT 71B USING “# K";"_KCGA" | CONTENTS OF CH. A, UNIT 16
1450 WAIT 1.

1460 TRANSFER ®Prowler? TO @Buffs;COUNT 8452

1470 TRANSFER @Buffa TO @Diska;COUNT 8452

1480 WaIT .5

1430 END IF

1500 IF J=2 THEN

1510 QUTPUT 716 USING "% ,K";“_KCGC" | CONTENTS OF CH. B, UNIT 1B
1520 WAIT 1. .
1530 TRANSFER @Prowler2 TO @Buffb;COUNT 8452

1540 TRANSFER @Bufft TO @Diskb;COUNT 8452

1550 WAIT .5

1560 END IF

1570 IF J=3 THEN

1580 QUTPUT 715 USING "¢ ,K";"_KCGA" t CONTENTS OF CH. A, UNIT 1§
1580 WAIT 1. :
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1600
1610
1622
1630
1640
1650
1660
1670
1680
1690
1700
1710
1720
1730
1740
1750
1760
1770
1780
1790
1800
1810
1820
1830
1840
1850
1860
1870

TRANSFER @Prowler!
TRANSFER @Buffc T0O
WAIT .S

END IF

IF J=4 THEN

TO @BuffciCOUNT B452
@Diskc;COUNT 8452

OUTPUT 715 USING “#,K";*_KCGC" ! CONTENTS OF CH. B, UNIT 15

WAIT 1.
TRANSFER @Prowler]
TRANSFER @Buffd TO
WAIT .5
END IF

NEXT J

MASS STORAGE IS ":CS580

Counter=Idata

TO @Buffd;COUNT B452
®D1skd;COUNT 8452

,700 8"

INPUT "DO YOU WISH TO CONTINUE 7 (Y/N)" Cont%

IF Cont$="N" THEN 1780

NEXT ldata
|

{ STORE COUNTER NUMBER (NUMBER OF DATA PROFILE POINTS)
MASS STORAGE 1S *:0S80,700,1°"

Filect$=Fileb%d"_CT"
CREATE BDAT Filects !
ASSIGN BCpath TO Filect$
QUTPUT @CpathiCounter

MASS STORAGE 1S “:C580,700,0"

!lli&’({ili!}’li!G{OC’l!'!ll‘illi"l!.l'.

]
END
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]0 !OIlQil‘ii‘lQ'IO'.Qll‘!'.li!i.l'{ii’lii.{'§Qi’.l.’...’li”'l(i.'l"ll!

20 I THIS PROGRAM IS USED TO REDUCE v't' DATA TAKEN BY VTACG (I_VTRED)
30 R
40 !

52 DIM Volt14¢4180: Uolt2(4100),Volt3(4100) ,Vclt4(4100)

60 DIM Y(2@>,Um(2@),vm(20),Tm(Z@),Uprm(Z@),Uprm(Z@),Tprm(Z@),Upvpm(Z@),Uptpm(

20) ,Uptpm{(2@) Upvplmi2@) Up2tpm(20)

70 DIM Y(Z@),Ui(Z@),Ul(Z@),Tl(2@),Uprl(2@>,Vprl(Z@),Tprl(Z@),Upvpl(Z@),Uptpl(

20),Uptpl(2@) ,Upvp21(20) Up2tpl(20)

8@ DIM Y(Z@),Ut(ZG),Vt(2®>,Tt(2®),Uprt(Z@),Uprt(Z@),Tprt(Z@),Upvpt(Z@),Uctpt(

20) ,Vptpt(2@),UpvpZt(20) Up2tpti(20)

80 DIM Tpnondxm(Z@>,Ynondlm(?@),Prt(ZQ),Dudy(ZG),Dtdy(ZG),Co(Z@),Yk(2®)

100 DIM Ynd(ZB),UDvpnd(ZQ3,Uptpnd(Z@),Uptpnd(ZQ),Upvp?nd(Z@),Upthnd(Z@)

110 DIM A%(8704] BUFFER ,B%${87041 BUFFER ,C${8704) BUFFER ,DE[ 87041 BUFFER

120 DIM F8[300],Cerp2l300),Com8{180], Inter(20)

120 R Y Y R LY T Y Y e

140 {

15¢ !

6@ INPUT "DO YOU WISH TO 1). REDUCE RAW VOLTAGES OR 2). REDUCE DATA TO NONDIM
FORM ? " Datared

17Q IF Datared=2 THEN 4710

1680 INPUT "INPUT FILE BASE NAME (e.g., UTBBR4 )" Fileb$

190 INPUT “INPUY WALL TO FREE-STREAM TEMPERATURE DIFFERENCE [C] AT THIS STATIO

N* Deltat

2e0 INPUT "INPUT MOMENTUM BOUNDARY LAYER THICKNESS l[em] AT THIS STATICN" ,Delta

m

210 MASS STORAGE IS “:CSEQ,7e0,1°

220 i

230 I ENTER NUMBER OF PROFILE POINTS FROM DISK

240 Filect$=Filebgt"_CT"

25¢ ASSIGN BCpath TO Filects

280 ENTER @CpathiNgata

270 !

280 I ENTER CIRCUIT/WIRE/SIG. COND. PARAMETERS FROM DIGH

250 Filep$=Filebgs" _P"

200 ASSIGN ®Ppath TO Filers

310 ENTER @Ppaih:chaxH,Ccoff,Cctc,Current,Ifaloff,Ifaiqaln,lfaloff,Ifafgaln,l

fa3off,IFaSgaln,Epszlon,UZl,ch,Dtdr,R@,Theta,TwI,TuZ,OFfl,OFfZ,OFFB,OffA

320 ENTEPR @Ppath:Powerl,PoweP2,ﬁul,Bw1,AwZ,BwZ,Thresh,Off_turb,Off_lam

330 R@=R@~2+3.4F

340 Clthe=2#+C0S5(Theta)

350 S2the=2+SIN{Theta)

360 !
370 ! CORRECTION FOR LONGITUDINAL COOLINE OF SENSORS
3EC Ld=200 ' '1/d RATIO OF SENSOR

290 Kt=-5,E-44_d+.3 ! Kt, AS DEFINED BY CHAMPAGNE
400 Cfuv=(1+Kt{ )/ (1-KtsKt) * CORRECTION FACTOR FOR u'v' MEASUREMENTS
410 Cfv=e 14Ktk )/ (1-3%k 1 "2+4Kt"4) 1 CORRECTION FACTOR FOR v' MEASUREMENTS

a2
430 PRINT USING "/, "" N Y ¥ v T vt G
v Wty

440 PRINT USING "~ PARA A

450

480 FOR Igsta=1 70 Ndats

470 MASS STORAGE IS ":(588,700,1"
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480
430
sSee
510
520
520
540
550
560
570
580
590
6002
610
620
630
640
E50
660
B7e
BgR
690
700
71@
7@
730
740
750
760
770
780
790
g0
210
820
B30
840
850
8ED
870
Bg@
8399
900
810
2@
930
940
85¢
360
970
980
9392
1000
12010
120

|

I ENTER RAW DATA FROM DISK

1

Point$=UALS${Idata)

File!®=Fileb$&"_A"BPoint%

File2$=F1leb%&" _B"BPoinis

File3$=Filebs8"_C"BPoint%

File4$=Fileb$&"_D"8Points

Filey$=Fileb$8"_Y"8Point$

]

ASSIGN @Dista TO Fileld

ASCIGN @Diskb TO Filel$

ASSIGN @Diskc TO File3s

ASSIGN @BDiskd TO File4ds

ASSIGN BYpath TO Filey$

|

ASSIGN RBuffa TO BUFFER A%

ASSIGN @Buffb TO BUFFER B$

ASSIGN @Buffc TO BUFFER C%

ASSIGN @Buffd TO BUFFER D%

|

I ENTER Y [em]

ENTER @Ypath;iY{Idata)

1

FOR J=1 TO 4
IF J=1 THEN TRANSFER @0iska TO @Buffai;COUNT 8452
IF J=2 THEN TRANSFER @Diskb TO @Buffb;jCOUNT 8452
IF J=3 THEN TRANSFER ®Diskc TO ®Buffc:COUNT 8452
IF J=4 THEN TRANSFER @Diskd TO @Buffd;COUNT 8457
WAIT 1.

NEXT J

MASS STORAGE IS ":CSBG,702,0"

|

| RE-SET BUFFER POINTERS

CONTROL @Buffa,5;!

WAIT 1.

CONTROL @Buffb,5i!

WAIT 1.,

CONTROL @Buffec, 53!

WAIT 1.

CONTROL @Buffg,5;3!

WAIT 1.

|GOGO.CI‘.Ol{l.Cl.illl"l"l.‘.ll'l.’.ll"l..ll"..'..’

|

I COMPUTE : EXPONENT AND OFFSET

FOR K=1 T0O 4

FOR J=1 T0 2

IF K=1 THEN ENTER @Buffa USING “#,2A"iCexpt
IF K=2 THEN ENTER @Buffb USING "¢ ,2A";Cexp$
IF K=3 THEN ENTER @Buffc USING “#,2A";Cexpt
IF K=4 THEN ENTER @Buffg USING “#,2A" iCexp®
Vi=IVAL(Ce»p$,16)
Exp=2"(V1-128)
Su=.5
Powerk=4.
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1030
1040
1050
1060
1070
1080
1030
1100
1110
1120
1120
1140
1150
1160
1170
1180
11380
1200
1210
1220
1230
1240
1250
1260
1270
1280
12380
1300
1210
1220
1330
1240
1350
1260
1370
1380
1390
1400
1410
1420
1420
1440
1450
1460
1470
1480
1490
1500
1510
1520
1530
1540
1550
1560
157¢

|
|

FOR KE=}
IF K=1
IF K=2
IF K=3
IF K=4

T0 6
THEN
THEN
THEN
THEN

ENTER 8Buffa USING "%
ENTER @Bufft USING "%
ENTER @Euffc USING 3
ENTER @Buffd USING "8

Vi=IVAL(FS 16
Tot=U1/2"Pouerk

FPowerl=Power

Su=Su+Tot
NEXT K&
IF J=1 THEN
IF K=1 THEN
IF K=2 THEN
IF K=3 THEN
IF k=4 THEN
END IF
IF J=2 THEN
IF K=1 THEN
IF K=2 THEN
IF K=3 THEN
IF K=4 THEN
END IF
NEXT J
IF k=1
1IF K=2

b+4,

Factort=Su*Exp
Factor2=Su+Exp
FactorZ2=Sus*Exp
Factord4=Su+Exp

CFfset1=SusExp
Offeet2=Su+Exp
Offset3=Su*Exp
Offeetd=Su+*Exp

THEN ENTER @Euffa USING
THEN ENTER @Buffb USING

IF K=Z THEN ENTEFR @Buffc USING
IF K=4 THEN ENTER ®Buffd USING
NEXT K

| 4 2220020005583 3280322582080 088nsed

INITIALIZE SUMS

S1i=0.
S21=0.
531=0.
S41=0.
551=0,
Sb1=0.
571=0.
SE1=0.
581=0.
101=0.
S111=0.

5121=0.

S131=0.
S141=0.
N1=0.

wvy N
~J
. -
L]
(=]

(So RN TR Up BRAp RN Vp)
[0 I - SV I O IR

L

D i S
n
DO O Q.

]
[

S8t=02.
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1582
1530
1600
1610
1620
1630
1640
1650
1660
187¢
16€0
1699
1700
1710
1720
1720
1740
1750
17€0
1770
1780
1790
18@0
1810
1820
1830
1840
1850
18EQ
1870
1880
1830
1800
18:2Q
1920
1928
1940
1859
1969
1979
1980
1330
2000
2010
2020
2Q30
2040
2050
20E0
2070
2080
2030
2100
2110
2120

S8¢=0.

S1Qt=0.

S11t=0.

S12t=0.

S12t=0Q.

S141=0.

Nt=0.
lQ{.i.{.('ll"QGQ"’.QO."“Q.G'!.!Q’i
|
| COMPUTE : VOLTAGES FROM PROWLERS
]

Ndata=2000

Sumturb=0.

Sumlamb=0.

FOR Ik=1 T0O Ndata

FOR K=1 T0 4
IF K=1 THEN
ENTER @BBuffa USING "% ,B":iAl
ENTER @®Buffa USING "¢ ,B";A2

ENTER @Buffa USING “# ,B";Jk | ENTER AND IGNORE ALTERNATE POINTS

ENTER @Suffa USING “% ,B";Jk
END 1IF
IF K=2 THEN
ENTER @Buffb USING "# ,B*;A1
ENTER 8Buffb USING "% ,B"iA2
ENTER ®Buffh USING “#,B";Jk
ENTER @Buffb USING "#,B"iJk
END IF
IF #=3 THEN
ENTER @Buffc USING “8,B"iAl
ENTER 8Buffc USING "% ,B"3A2
ENTER @Buffc USING “8,B"iJk
ENTER @Buffc USING "#,B":ilJk
END IF
IF ¥=4 THEN
ENTER €Buffd USING "8 ,B";A1
ENTER @Buffd USING "% ,B";AZ
ENTER @Buffd USING “# ,B":J¢
ENTER RBuffd USING "8 ,B";Jk
END IF
Ui=A2+256+A1-32768

IF K=1 THEN Ewl=(UlsFactori+0ffsetl)
K=2 THEN Ewl={VisFactorZ+0ffset2)
1F K=3 THEN Ew3=(UlsFactor3+0ffsetld)
K=4 THEN Ewd=(VleFactord+0ffsetd)

IF

IF
NEXT K
t

Volt1(Ih)=Ewl-0ff1 + PROWLER 718 CH.
Volt2(I+)=Ew2-0ff2 ' PROWLER 716 CH.
Volt3(Ik)=Ew3-0ff3 | PROWLER 715 CH.
Uolta(IL)=Ew4-0ff4 ! PROWLER 715 CH.

| s s s R s s s PRI R EBERAEIIIESRRRIERESY
1

| COMPUTE : DETERMINE FLOW REGIME AND
1F VoltZ(1k)>Thresh THEN

65

A VOLT.
B VOLT.
A VOLT.
B VOLT.

{COLD-WIRE VOLTAGE)

(COLD-WIRE DERIVATIVE)
(HOT-WIRE VOLTAGE - W1)
(HOT-WIRE VOLTAGE - W)

CORRECT HW VOLTAGE



2270

228¢
2290
2300
2210
2320
2230
2340
2352
2360
2270
2380
2290
240¢
2410
2420
243@
2440
2450
2460
2470
2480
248¢
25¢0
2510
2520
2530
2540
2550
2560
2570
2580
25530
2600
2610
2E20
28320
2640
2650

Volt3tTh)=Voli2(Ik)-0Fff_turb ! SUBTRACT VOLT. ADDED TO TURB., FLOW

Flag_rs="T"
ELSE
Volt3(Ih)=Volt3(1k)-0ff_lam ! SUETRACT VOLT. ADDED TC LAM. FLOW
Flag_r$="L"
END IF

t .
! COMPUTE : V2 ,DV2/DT U3

|

I Ut : COLD-WIRE SIGNAL AFTER AMPLIFICATION, CONDITIONING
Uolt1¢Ik)=Volt1(Ik)/1fa3gain+Ifa3cff | DE-CONDITION SIGNAL
Uolt!(Ik)=(Volt1(Ik)-Ccoff)/Ccgain ! UN-DO AMPLIFICATION

{

I VOLT2 : COLD-WIRE SIGNAL AFTER AMP_IFICATION, FILTERING, AND

DIFFERENTIATION,
Volt2(Ik)=Volt2(Ik)/Cctc { DIVIDE BY TIME CONSTANT OF
DIFFERENTIATOR
Volt2(It)=Volt2(Ik)/Ccgain I DIVIDE BY AMPLIFICATION FACTOR

i

VP UZ: HOT-WIRE SIGNAL AFTER CONDITIONING : WIRE 1
Volt3(Ik)=Volt3(Ik)/IfalgaintIfaloff t DE-CONDITION SIGNAL
|

I V4: HOT-WIRE SIGNAL AFTER CONDITIONING : WIRE 3
Voltd(Ik)=VUoltd(Ilk)/Ifalgain+IfaCZoff | DE-CONDITION SIGNAL
|Qli'i.i""l.""l'QG"O."".Q'C.C’lli..l

|

I COMPUTE : COMPENSATED COLD-WIRE VOLTAGE, TEMPERATURE OF FLOW
Numer=kcc/Uoltd{Ik)/Voltd(Ik )eU21%Volt2( 1k )+Volt1(Ik)
Denom=1+Epsilon*Kcc/Voltd{Ik)/Voltd( 1k )*sUolt2¢1k)

Va=Numer/Denom I CORRECTED VOLTAGE
RuwiresVa/Current ! RESISTANCE OF WIRE
Temp=Ruwire*Dtdr+R0O ' TEMPERATURE 0OF WIRE/FLOW

|
I COMPUTE : VELOCITIES
Ctemp=SQR(225./(250-Temp)) | CORRECTION FACTOR FOR TEMPERATURE
Volt3(Ik)=Uolt3(IL)+*Ctemp
Voltd(It )=Uoltd(]lk)#Ctemp
i
Ueffw!l=(Aul+Buw! Vo lt3(1k ) *Uolt2(1k))"(1/Powert ) | EFFECTIVE VELDOCITY
Ueffwl=(Awl+Bwl*Voltd(IL)eUolta(I} ) (1 /Pouwer?)
Up=(Uefful+lUeffu2)/C2the I INSTANTANEQUS U VELOCITY
Up=(Ueffuwl-Ueffwl)/S2the I INSTANTANEOUS U VELOCITY
|
I COMPUTE : SUMS
IF Flag_r$="L" THEN

St1=S1l+Up=*VUp

S21=821+Up+*Temp

S31=871+Up*Temp

1

S41=S41+Up+Up

§51=S5]1+Up*Vp

SE1=SEl+Temp*Temp

|

S71=5714Up

$81=551+VUp
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2322

(&3]

§3]1=5G]+Temp

i

S101=5101+Up+Vp*Vp
S111=511]4Up«Up*Vp
S121=5121+Up*Up*VUp
S131=5131+TempeVp*¥Up
5141=S14]1+Temp+Temp+*VUp
{

Ni=Nl+1

END IF

IF Flag_r$="T" THEN

S1{=511+Up+*VUp
S2t=521+VUpeTemp
§7t=S3t+UpsTemp

!

54t=54t+Up+*Up
55t=55t+VUp+VUp
SEt=S6t+Temp+*Temp

]

S7t=S7t+Up
S8t=58t+VUp
§8t=58t+Temp

!

S1Qt=510t+Upe*VUp+*VUp
S11t=S11t+Up+Up*VUp
§12t=512¢+VUp+Up+*VUp
S13t=513t+TempeUp*\Up
S14+=S14t+Temp*Temp*Vp
|

Nt=Nt+1

w0 W W W U
-3 Oy U =

ORI T

END IF

!

IF INT(IH/100)=1r/100 THEN DISP USING """IK, TEWMP, U, y: "t ,40,5x ,30.2
X,80.20,5%,90.20" i1k ,Temp ,Up,Vp
| NEXT 1L

|'Ol0{.’G.OQQ'{.!.Ci""”!*‘llilIl’lli.
}

S1m=511+51¢

SZm=S21+S2¢

SZm=531+53¢

Sam=541+S41

SGm=C51+55¢

SEm=SE]+SEL

S7m=571+457t

EBm=5E£1+58¢t

€9m=591+59¢
S1@m=C121+S1Q1
Siim=S1114S11¢
C12m=5121+512¢
§13m=C131+48131¢
S14m=514]1+5141

{

I COMPUTE : INTERMITTENCY
Inter(ldata)=Nt/(NI+Ni)
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3200
3z2ie
22
3220
3240
2250
3260
327¢@
3280
3280
3300
3310
3320
2330
3340
3350
3360
3370
3280
3380
3400
7410
3420
2435@
2440
3450
3460
3470
3480
3482
350¢
3510
3520
3530
3540
3550
35E0
3570
3580
25590
3600
361
3620
3630
3640
2650
3660
3670
3eee
3630
3702
3710
3720
373

3742

)
I COMPUTE : TURBULENCE QUANTITIES
i
I AVERAGE OF VELOCITY AND TEMPERATURE
Um(Idata)=S7m/Ndata
Um(Idata)=S8m/Ndata
Um(Idata)=S7m/Ndata
|
Ul(Idata)=S7]/Ndata
Vl(Ildata)=S81/Ndata
Ti(Idata)=581/Ndata
1
Ut(Ildata’)=57t/Ndata
Vt(Idata)=58t/Ndata
Ut(Idata)=571/Ndata
1
' RMS OF VELOCITY AND TEMPERATURE
UprmtIdata)=SQR{S4m/(Nm-1)-57meS7m/Nm/{(Nm=-1))
Uprm(Idata)=SQR((S5m/(Nm~1 )~-S8meS8m/Nm/(Nm-1))aCfv)
Tprm(Idata)=SQR(SEM/{Nm—1)-58m*59m/Nm/(Nm-1))
1
IF Ni=0 OR Nl=! THEN

Uprl{ldata)=0.

Uprl(ldata)=0.

Tprl¢ldate )=0.

GOT0 3510
END IF
Uprl(idata)=SQR(S41/(N]1-1)-S71#S71/N1/(N1-1))
Uprl(Ildata)=SQR{(EG1/(N1-1)~-SB1#S81/NI/(Nl-1))*Cfv)
Tprl{ldata)=SQR{SB)/(N1-1)-5S51+#S91/N1/(Nl-1))
|
IF Nt=0 OR Nt=1 THEN

Upri(ldata)=0.

Uprt(ldata)=0.

Tprt(ldata)=0.

GOT0 3610
END IF
Uprt{Idata)=SQR(S4t/(N{-1)-57taS7¢/Nt/(Nt-1))
Uprt(ldata)=SQR{(S54/(Nt-1)-5Bt+#58t/Nt/(Nt-1))eCfv)
Tprt(ldata)=SQR(SBt/{Nt-1)-58t*59t/Nt/(Nt-1))
{
I CROSS CORRELATIONS
Upvpm{Idata)=(SIim/({Nm=1)=STmeSBm/Nm/(Nm-1))*Cfuv
Uptpm(Idata)=(S2m/{Nm~-1)-S8m+*S3m/Nm/(Nm-1))+Cfuv
Uptpm(Idata )=S3m/(Nm-1)-57m*S58m/Nm/ (Nm=-1)
]
IF Nl1=@ OR Nl=1 THEN

Upvpl(ldata)=0.

Uptpl(ldata '=0.

Uptpl(ldatal=0.

6070 3760
END IF
UpvpltIdata)=(S1i/(NI-1)-571#8E1/N1/(N1-1))#Cfuv
Uptpl(Idata)=(S21/(N1-1)-581#581/N1/(N1-1))«Cfuv
Uptpl(Idata)=SZ1/{(N1-1)-571«S81/N1/(N1-1)
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3750 !
3760 IF Nt=0 OR Nt=1 THEN

2770 Upvpt(ldata)=0.
3780 Uptpt(Idata)=0.
3790 Uptpt(ldata)=0.
2800 G0TO 3870

2810 END IF

2820 Upvpt(Idata)=(S1t/(Nt-1)-57t+S84/Nt/(Nt-1))eCfuv

3830 Uptpt(Idata)=(52¢/(Nt-1)-58t#59¢/Nt/(Nt-1))+Cfuv

2640 Uptpt{Idata)=S31/(Nt-1)-871+#S3¢t/Nt/(Nt-1)

3850 !

2860 I TRIPLE CORRELATIONS

3870 Upvp2m(Idata)=<5\0m/(Nm-l)-ZOSSMOSIM/NM/(Nm-l)-S7MOSSN/NM/(NM-1)*2057m'S
gmeSBm/Nm/Nm/(Nm—1))«CFv

2880 Up2tpm(Idata)=(513m/(Nm-l)-2-58n'52n/Nm/(Nm-1)—SBnOSSm/Nm/(Nn-l)+2'59m05
gmeS8m/Nm/Nm/ (Nm-1))eCfyv

3880 !

3900 IF N1=0 OR Nl=! THEN
391@ Upvp2l(Ildata)=0.
3920 Up2tpl(Idata)l=0.
3930 6070 3980

3940 END IF
3950 Upvp2l(Idata)=(S101/(N1~-1)-24581+S11/N1/(N1-1)-S71#S51/N1/(N1-1)+2+57]45S

81#581/N1/N1/(N1-1))sCfv
3960 UpZtpl(Idata)=¢S131/(N1-1)-2#581#521/N1/(N1-1)-591#S51/N1/(N1-1)42EG15

81#S81/N1/N1/(Nl-1))eCfv

3970 |

2980 IF Nt=0 OR Nt=1 THEN
3930 Upvp2t(ldata)=0.
4000 Up2tpt(Ildata)=0.
4010 G070 4050

4020 END IF

4030 UDVpZt(Idata)=(S|Bt/(Nl-1)-Z'S8t*8\t/Nt/(Nt-1)-S?t'SSt/Nt/(Nt-l)+2*S7t’5
BteSBL/Nt/Nt/(Nt=1))+CFv

4040 Uptht(Idata)=(S13t/(Nt-l)—ZGSBt'SZt/Nt/(Nt-I)*SBt'SSt/Nt/(Nt—!)+2'59t°9
BteSBt/Nt/NL/(Nt-1))¢CFv

4050 !

4060 PRINT USING "2D,3X,D.3D,2X,8";Idata,Y(Idata)

4070 PRINT USING “2D.2D,2X,SD.3D,2%,2D.2D,2%,D.30,1X,0.3D,1X,0.3D,¢"(Um(1deta
}iUm(Idata);Tm(Idata)iUprm(Idata), Vprm(Idata) Tprm(Idata)

4080 PRINT USING "2X,5D.3D,2X,50.3D,1%,5D.30";Upvpm(Idata), Uptpm(Idata}, Uptpm
(Idata)

493¢ PRINT USING “"5X,5D.4D,2X,SD.4D"1Upvp2m(Idata) UpZipm(ldata)

4100 '

4110 Counter=Idala

4120 NEXT Idata

4130 BEEP
4149 | A IR BB BB SRR N SR ETEF R BER I AR RAIERRIEIIERNS
4150

4160 ! STORE DATA

4170 INPUT "DO YOU WISH TO STORE THE DATA ? (Y/N)" Stored$

4180 IF Stored$="N" THEN 4470

4180 INPUT "PLACE DATA STORAGE DISC IN DRIVE 1 AND INPUT FILENAME " Filen%
42Q0 MASS STORAGE 1S ":CS8@,700,1°

4210 CREATE BDAT Filen$ , 25

69



422

4230
4240
4250

ASSIGN BUWritef TO Filens
OUTPUT RUWritef;Counter Deltat Deltam
FOR I=1 T0 Counter
OUTPUT BWritefi¥Y(I) Um(1),UmiI) Tm(I} Uprm(I) Vprm(1) Tprm(I) Us

pipm(I) , Vptpm{I) Upvp2m(1) Up2tpm(I)

4260

OUTPUT @uratefsY(1),UlCI),U1¢I), T1CI), Uprld¢I) UprlCI) TprlcI) U

ptpl( 1), Uptpl(1l) Upvp2l(I) Up2tpl(I)

4270

OUTPUT @UWritef;Y(I),Ut(I),0t(I),TH(I) UprtcI) Uprt (1), Tpricl) Us

ptpt(I) , Uptpt (1) Upvpl2t(I) Up2tpt(l)

4280
42350
43¢0
4210
432

4320
4340
4350
24360
4370
4380
4390
44002

NEXT 1
MASS STORAGE IS ":CS80,700,0"
60TD 4470
E R R Ry R Ry N R Y Y s 2 X
|
i INPUT DATA TO BE NON-DIMENSIONALIZED FROM DISC
INPUT “PLACE DISC IN DRIVE ! AND INPUT DATA FILE NAME 11" Filebs
MASS STORAGE IS ":CS8@,700,1"
ASSIEN @Readf TO Fileb$
INPUT "INPUT Upw [m/S)" Upw
ENTER BReadfi;Np,Deltat Deltam
FOR I=1 70O Np
ENTER @Readf;Y(1),Um(I1) Um(1),Tm(1) Uprm(I) VUprm(I) Tprm(1) Upvp

pm{ 1), Uptpm(I) Upvp2m(]l) Up2ipm(])

4410

ENTER @Readf;Y(I1) Ul(I) VI(I),TI(I) UprlCI), Uprl(I), Tpri(1) Upvp

plI) Uptpl{l) Upvp2l(1),Upltplc])

4429

ENTER @Reedf:Y(I1),Ut(]) Vt(I),Tt(I),Uprt(I) Uprt (I Tpri(I) Upvp

pt (I, Uptpt (1) Upvp2t(I) Upltpt(l)

4430
4429
4450
4460
4470
4480
4480
4500
4510
4520
4532¢
4540
455¢
4560
4570
4580
4589
4620
4610
4E20
4E20
4840
4650
4EEQ
4672
4680
4892
4702

NEXT 1
MASS STORAGE IS “:CS8Q,702.,0°
lOGDDGC‘OOQQC(C{QQOG.ICQQQQQQQQCQGQGOQQGOCQQ
I
I COMPUTE : NON-DIMENSIONALIZED DATA
I
v LOCAL DERIVATIUVE OF VELOCITY PROFILE
CALL Lsqfit(Y(*) U(+),Col*) Np,3,1 Filebs)
FOR I=1 TO Np
Dudy(1)=0.
FOR J=2 70 G+1
Oudy(1)=Dudy(I)+ColJ)e{J-1)eY(I) (J-2)
NEXT J
NEXT I
|
! LOCAL DERIVATIVE OF TEMPERATURE FROFILE
CALL Lsgfat(Y(#) T(*) Ccl+*) Np,3,2,F1leb%)
FOK 1=1 TO Np
Dtdy(1)=0.
FCOR J=2 T0O S+1
Dtdy¢1)=DtdytI)4Co(J)e(J-1)a¥(1)"(J-2)
NEXT J
NEXT I
I
I NON-CIMENSIONALIZE DATA @
FOR I=1 70 Np
{ DISTANCE FROM WALL
¥rndil)=y(Il)/Deltam
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4710

4720 i SHEAR STRESS

47320 Upvpnd(I)=Upvp<1)/Upw/Upw

4740 ]

4750 | TURBULENT HEAT FLUXES

4760 Uptpnd(l)=Uptp(I)/Upu/Deltat

4770 thpnd(l)=Uptp(I)/Upw/Deltat

4780 !

4790 I TRIPLE PRODUCTS

4800 Upvp2nd(1)=Upvp2 (I1)/Upu”3

4810 Up2tpnd(1)= Up2tp(1)/Upu/Upw/Deltat

4820 !

4830 | TURBULENT PRANDTL NUMBER .

4840 Epsilonm=Upvp(I)/Dudy(I) { DIFFUSIVITY OF MOMENTUM

4850 Epsilont=thp(I)/Dtdy(I) I DIFFUSIVITY OF HEAT

48E0Q Prt(I)=Epsilonm/Epsilont I TURBULENT PRANDTL NUMBER

4870 NEXT I

4880 !ci¢iiciaocui‘oqG-iiﬂuuccgiiouccncuooaucudg

4830

4500 ! PRINT DATA

4310 !

4920 INPUT “PRINT DATA ON SCREEN OR PRINTER 7 (S/P) " PrinterS$

4930 IF Printer$="P" THEN PRINTER 1S5 70!

494Q PRINT USING "10A";Fileb%

4950 PRINT USING “2/ ,“"STATION : v 20, ( FLAT WALL, TI=.45%, K=0.0 Mg

tation

4950 PRINT USING "2/,"“Del 99,5 = " 0.30,"" [cml"", 2% ," " Tw-Tinf = » D.30,"" [

C1""*;Deltam,Deltat

4970 PRINT USING """Upw = »+.2D0.20,"" {msS53"",2/" iUpw

4980 PRINT USING """ N Y U v T u' v'
t’ TRRVAR

4930 PRINT USING """ [em) {m/S] (m/S] [C1l {m/S] [m/S]
[C] (m2/521"" /"

5022 FOR I=1 TO Np

5010 PRINT USING "2D,5x,D.3D,5%,2D. 2D,4% ,5D.2D,3X,2D. 20,5%,0.3D,5%,0. 3D0,5¥,D.

30 5% ,50.307+1,Y(1),U(T), Y(Iy,T¢I) Upr (1), Upr(I) Tpr(I) Upvp(1)

5Q20 IF INT(I/5)=I/5 THEN PRINT

5Q32 NEXT I

5040 PRINT USING "2/,"" N u't’ vt u'v' 2 v 2t du/d

y d7/dy Prt """

5ps@ PRINT USING """ {m-C/S1 [m-C/5] [m3/53) {m2-C/821 [1/¢1]

[C/m) ", /"
SPE@ FOR I=1 TO Np
5270 PRINT USING "2D,3x,SD.3D,5X, §D.3D,5%,50.3D,5%,50.40, 5x,30.3D,5x,3D.30, SX
,0.3D";1,Uptp(IY, Uptp(l) Upvp_(I) Upth(I) Dudy(1),Dtdy¢1), Prt(l)

5@8@ IF INT(1/5)=1/5 THEN PRINT

5033 NEXT I

5100 END

5110 |00l|il'&’!ii(li!OillG'Qi..llli.ii!l.i.iillllblll’lii.li.l.bi.&idi.!".l

5120 !

S130 !

5140 |I-‘i.i'dlilo.l'!.l&.l!ll.!(GGQQ!'!QOG!CiGl.GOICQOll'ICGCQQQ.llCQOGIIOO'Q

5150 SUB Lsgfit(X1(#) Yi(s), 2¢+) Np Mo ,Mode Filen$)

5160 QPTION BASE 1

5170 N=Np | NUMBER OF DATA POINTS
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5180 M=Mc+1

5130 ALLOCATE Phl(N,M),tht(M,N),C(M,M)_Xls(N),Yls(N),D(M,M),ﬁ1(M,N),Yc(N),E(
NJ

S200e FOR I=1 TO0 N

5210 Yis(I)=y1 (D)

522 Xls{I)=X1(1)

523 NEXT I

5240 !

5250 PRINT

5260 I CONSTRULCT PHI

5279 FOR I=1 7O N

5280 FOR J=1 TO M

5290 Phi(I, J)=X1s(I)"(J-1)
5200 NEXT J

5310 NEXT I

5220 MAT Phit= TRN(Phi’! TRANSPOSE OF PHI

5330 MAT D= PhitePhi

5340 MAT C= INV(D)

5350 MAT Al= CePhit

5360 MAT E= AleYls

5370 [

5280 IF Mode=1 THEN INPUT "D0 YOU WISH A HARD COPY OF THE VELOCITY FIT 2 (Y/N
)" Hfts

5330 IF Mode=2 THEN INFUT "DO YOU WISK A HARD COPY OF THE TEMPERATURE FIT 7 (
Y/N)* HFtS

5400 IF Hft$="Y" THEN

5410 PRINTER IS 701
5420 ELSE
5430 PRINTER IS 1

5440 END IF

5450 IF Regime=1 THEN PRINT USING "““TRANSITIONAL FLOW :"*"

G4E0 IF Regime=2 THEN PRINT USING "“*LAMINAR FLOW :""*

5470 IF Regime=2 THEN PRINT USING ""“TURBULENT FLOW :"**

5480 IF Mode=1 THEN PRINT "FILE NAME : " Filens$

5489 IF Mode=1 THEN PRINT USING "/ COA" ;“tossasassscsssosnnssrrbnstsnatersses

srarrena”

5500 IF Mode=1 THEN PRINT USING "/ ,""U = SUM( A(N) #« Y~N L/t

5510 IF Mode=2 THEN FRINT USING “/,""T = SUM( A(N) « Y°N Lt

Stze FOR I=1 TC 4

55z PRINT USING """A"" D,""= "" SD.4DESZZ ,4X,8"31-1 E¢1)

5542 IF I=4 THEN PRINT

5550 NEXT 1

5550 FOR I=5 70 b

5570 U PRINT USING ""“A"* D ,“"= " SD.4DESZZ ,4x,¢";1-1 E(I)

55ee I IF I=6 THEN PRINT USING "2/"

S5tse NEXT I

5ce@ FOR I=1 TO N

5510 Yc(1)=0.

SEZ0 FOR J=1 TO M

SEZQ YelId=ye I +E D)X 1s( 1" (J=1)

5gap NEXT J

Sece NEXT 1

566@ IF Mode=1 THEN PRINT ° Y U uc % DIFF™
SE70 IF Mode=C2 THEN PRINT Y T TC % DIFF™

SEER FOR I=1 TC N
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563@
5700

IF Yls(I)=0. THEN 5710
PRINT USING "20.4D,4X,3D.4D,4%,30.30, 4% ,3D.3D"iX1s(1) ,Yls(I) Yel(I) (Y

c(I)-Y1ls(I))/Yls(1)%100

5710
5720
5720
5740
5750
5760
770
78
5750

NEXT 1
PRINT USING "/’Seﬁ";"0!}6'60'&{.0!!0'0{06{{.'ilblll!.&l.lll'l!l.“
FOR I=1 TO M
Z¢1)=ECI)
NEXT I
IF Mode=2 THEN
IF Hft$="Y" THEN QUTPUT 781;"
END IF
PRINTER IS 1

5802 SUBEND

5810

‘_fi'Iili’!i&‘l!!!"iiliIllCl’l.Q!lCi.’illl'lllll!l&!.i{i!.'.....'i.l.ilo
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A.5 Data Listing

Case 1: p. 247
Case 2: p. 297
Case 3: p. 353
Case 4: p. 378 |

Case5: p.418
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Case 1:

Mean and fluctuating velocity:

Mean temperature:
Stanton number:
Shear stress:

Turbulent heat flux and Pry:
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TUP0824
T0829, T1125
ST0829
ruvosz2s
IVT1210
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FILE: IUP@E2452

STATION:

XSTA = ,343 [m]

Cf = §,570E-4

Upuw = 28.28 [m/51

Visc = |.B42E-5 (m"2/5)

REx> = 5§ ,80EE+5S

DelS895 = 2.182E~3 Im)

Y {em] U lm/s])

t Lo 2.58!
2 L0113 7.002
3 .@15 3.522
4 017 2.860
5 .e2e 4 .605
5} .23 5.413
7 .26 E.B!8
8 Q33 7.852
9 .0z8 g.116
10 .43 10.276
11 .Q532 12.553
2 .@63 14,725
3 L0732 16.555
14 .85 19,223
15 L1e3 21.583
16 e 22.457
17 123 24,944
18 183 26.420
19 173 27.318
20 2032 28.014
21 233 28.258
22 273 28.200
23 323 28.358

DEL)
DELZ

H

REdel!
REdel?2

PSR BN IR

10

-

L.
14,
16.

19.
22.
27,
33.
3g.

44

B87.
102.
.ES

121

77

Y+

.14
.9e
.ES
.40
.54

.7
.55

-
)

-
“

20

87
74
50
15
81

4B
50.
57.
65.
76.

|
B4
18
48

78
85

+6.917E-4
+2.750E-4
2.515
1.181E+43
+4.726E+42

45,
45.
45,

7
.85
.BES
.40
.44

.75
.70
.70
.74
.B1

.28
.80
.76
.07
.89

.82

2"

s
L7
B

-

L

68
59
84

[m]
{m])

Y/Del9395

. 052
.QEQ
.RES
.078
.es82

.185
.128
151
174
. 187

L2453
L2889
.335
.483

L4772

.541
.E10
e
L7592
. 931

1.068
1.251
1.481

u'/Upu

PN NRN

— — F)t3 Ul

(2% I SV I b B SN &)

[SSRE T o ST RN KN IR 82

. 197
.4e0
.57¢
.ee?
.BCE

-1
-

) M N —

WO 0Nt

U e



FILE: 1UPOBB2453
Station 3 (Laminar)
XSTA = 572 [m]
cf = 7,.143E-4
Upw = 28.17 [{m/S]
Visc = 1.651E-5 [m"2/S1}
RE = 9§, 748E+5
DelS95 = 3.242E-3 [m)
Y [cm]) Uim/s]
1 LRt 2.089
2 L0132 2.352
3 .15 2.878
4 o7 3.233
) .018 3.392
[ 221 3.797
7 .@24 4.297
8 027 4,732
g .0ze 5,332
10 .024 B.@&2
11 .038 £.913
12 .44 7.E21
12 . 054 5.502
14 . @64 11,181
15 .074 12.788
16 .BB4 14.25@
17 .@98 16.325
18 .118 18.969
18 . 128 21.188
20 . 158 23.072
21 178 24,545
22 .203 26.22
23 L2329 27.22
24 .278 27.85E
25 .228 28.09¢
26 .378 28.162
27 . 478 28.174
28 879 28,1658
2 2 28.164

DEL1
DELZ2

H

REdel
REdel?2

O Ut b

— w w3 m

12.
14,
17.
20.

4

27.

-

3e.
44,

.26

51

57.
67.
77.
90.
106.

122,
154.
186.
225.

78

Y+

.bS
.30
.94
.58
.23

.87
.84
.81
.77
.06

E8

-
<

51
73
36

18
02
486
91

80
47
14
04
15

27
51
74
s

+9.513E-4 [m)
+3.82BE-4 ([m]

2.487
1.B23E+3
+6.525E+2
U+ Y/Del985 u'/Upw
3.92 .035 2.083
4,42 041 2.514
5.02 .047 2.7832
5.7t . 0583 2.981
6.37 .0EQ 3.085
7.13 .QE6 3.294
8.07 .075 3.391
5.00 .084 2.276
10.02 .54 3.540
11.39 . 106 3.50C
12.99 20 3.664
14,69 137 2.687
17.8E .168 2.750
21.00 .188 4.102
24,02 .229 3.777
28.77 .26@ 4.23232
30.68 . 306 4,103
35.62 . 368 4.029
25.80 . 430 3.845
437,34 .491 2.5845
4E. 1N .B53 3.20¢
49,27 .B4E 2.7€3
S1.14 L7328 1.8€E89
52.32 .B61 1.212
52.78 1.0186 727
52.80 1.170 .BEE
§2.82 1.478 LE24
52.83 1.787 .57¢
52.94 2.249 LENY



FILE:

1UPQEZ4S3

Station 3 (Turbulent)

XSTA
Cf

Upuw
Visc
REx
Del885

16

w m -]

ra

5 T o0 T 0 N o I |
mn & Ky~

= 572 Iml}

= 2,700E-3

= 28.17 [m/S]
= 1,B51E-5 [m"2/5]
= 9, 74BE+5

= 3.2428-2 (m]

Y [cml U {m/sl
.01 7.123
.013 7.185
L0185 7.653
.07 9,229
.218 9.620
.21 10.214
.Qz4 1@.559
027 11.0E69
Qe 11.785
.0z4 12.480
039 12.333
Q44 12.8432
. 054 14.735
. 064 16.882
.074 17.587
.QE4 17.626
.38 18.916
.18 20.177
128 20.337
. 1588 20.560Q
178 22.077
209 22.354
.228 24.321
.278 24.970
.328 24 482
.378 25.431
478 26.202
.573 2E .6%4
.723 @.200

DELN

D

REdell
REdel?2

N ® w o

13.
15.
17.
1S,

21
L

24

27,
34,
40.
46.

-
i

EC.
4.
87.
99,

112,

131

149,
175.
20¢t.

237.
302.
383,
457,

79

ELZ

Y+

.10
.35
.60
.86
.1

36

-
rd

-
[

ee
.51

.64
78
25

21

58

.85

2
78
3t

BS

28
.18
98
25

33

72
28
26
26

"

+1.757E-3 [m]
+7.9C4E-4 [m]

2.223
2.998E+3
+1.248E+3
U+ Y/Del985 u'/Upuw
6.88 .025 11.648
6.91 24 2.275
7.38 .@47 12.644
9.02 .@532 14 .4B€
9.29 .060 15.1E3
9.68 .QE6 13.330
12.2 .07% 14,548
12.69 .084 13,781
11.389 .254 14.812
12.0¢E . 106 14,228
12.88 21 15.262
2.41 . 137 15.701
14.24 .1B8 13.500
16.3!1 .188 13.215
16.982 .229 13.423
17.@3 .260 14.248
18.28 . 306 10.982
19.5¢ .3BE 11.825
19.65 L4220 14,082
20.2 L4910 11.08!
21.33 .553 1.87¢
22.57 .E48 12.357
22.50 .738 9.84C
24.13 .861 11,27
22.865 1.216 §.90Z
24.57 1.170 B.27C
25.22 1.478 - 7.854
25.75 1.787 3.€14
2.0 2.248 e.eod



FILE:

Station 3 (Transitional)

XSTA
Ct

Upw
Visc
RE.
Del995

[V I - EV I oV

[ RNTo RN e IENTR )}

1R

12

14
15

N — —s o =
QW m-~Jom

[0 N o I AN I o3 L N |
&= Wr)—

PN

)
o -] o,

TUPQEZ4E3

= 572 [m]

= 7,.B02E-4

= 28.17 [m/S])
= 1.651E-5 [m"2/85]
= G, 748E+5

= 3,242E-3 [m]

Y {cm] U Im/sl
L0111 2.22
.13 2.499
L0158 2.847
017 3.237
.@18 3.5878
021 4.033
.24 4.494
.027 5.930
.20 5,555
.034 £.226
.233 7.187
.44 7.982
.@54 9.719
.@54 11,415
274 12.9€2
.084 14,353
.@39 16.417
.18 19.007
. 138 21.1869
. 158 Z.018
179 24,500
.209 26.172
.239 27.162
L2789 27.802
.22 2E.053
.2379 28.117
.478 28.1E3

79 28.153

729 26.164

DEL!
DEL?2

REdelt
REdel2

Y+

(s A RN T e N Y]

— & W m ~}

14.
18.

P
“

-
=

28.

33.

40.
46.
S3.

B@.
70.

8o.

94,
110.

127.
181
185.
245,

80

.B1
.49
.18
.84
.51

.18
.18
.20

-

o

.56

.25

93
30

.67
.04

40
46
19
83
B7

40
51
61
2s
93

77

.45

14
66

+9.5Q4E-4 [m]
+3.B8BE-4 [m]
2.438
1.621E+3
+6.648E+2

.00
.48
.12

2
X -F4

.43

s B 7o I (s I N -

.25
.08
.04
.99
21

— W wo -~

12.87
14,35
17.47
20.52

~7 =
22.3

25.80
29.51
34.17
38.05
41.38

44.04
47.05
48.83
49.98
50.42

52.54
S@.E2
50.61
50.66

Y/Del 985

.035
.04
.047
.853
.60

. 066
.075
.084
.04
106

L2t
. 137
.1E8
.1886

an
Py

.26@
. 305
.36¢
L4220
.491

.653
.bag
. 738
.BB!
L0186

170
.478
.787
.249

~ bbb ot om mo o n nu b o

— N rJ WUt

u'/Upw

.005
.3E7
.83E
LSt
.5e5%

.910
L7286
.Q1E
.Re7
.5E2

.37€
.554
.814

=

& i

.5e7

.2483
.765
541
L3832

L0585

L7390
.534
L7368
.374
L9235

L7742
.827
.B4C
.51



FILE: IUPRSZ4544A

Station 4A (Laminar)

XSTA = 8002 [m] DELY = +1.1126-3 [m]
Cf = 7.837E-4 DELZ = +4,B06E-4 [m]
Upw = 26.06 [m/S) H = 2.314
Visc = 1.661E-5 [m"2/S] REdel! = 1,745E+3
RE~ = 1,255E+6 REdel2 = +7.540E+2
Del885 = 5.559%9E-3 (m])
Y {cml U {m/s] Y+ U+ Y/De19395 u'/Upw
1 L0190 1.764 2.24 2.41 .19 1.611
2 .012 2.069 3.86 4.00 022 1.977
3 L0114 2.394 4.48 4,62 .026 2.297
4 .016 2.721 S. 11 5.25 .28 2.4B1
S .018 2.877 5.73 5.84 .33 2.8897
B .20 3.257 6.35 €£.48 .037 3.e11
7 L0923 2.820 7.28 7.55 .e42 3.4C5
8 .027 4.581 8.54 8.85 .48 3.872
5 .32 C.444 10.08 10.51 . @58 4. 44¢
10 037 6£.187 11.65 11.97 LBET 4,589
" .044 7.214 12.84 12.93 .0ge 4.78E
12 .054 8.657 16.85 16.8¢ .ecs 5.40%
13 Ny 9,821 20.07 18.99 LV1E E.¢11
14 .084 12.252 26.30 22.86b 162 £.351
15 104 14,218 22.54 27.46 . 188 6.745
16 .124 16.127 38.77 31.15 L2204 6.494
17 . 154 18.676 48,12 3c.07 .278 6.312
18 . 164 20.605 S7.47 40.189 V332 5.624
15 214 22.543 BE.63 47 .54 .386 4.802
20 .244 22.825 76.18 46.02 L 440 3.75¢
21 .2B4 24 .92 BE.G4 48.15 512 2.64¢€
22 .22 25.51B 10111 49.2 .584 1.ESC
23 .5b4 25.8625 112.58 49,8€ .BEE 1.252
24 .464 26.@21 144.7 50.2 .835 .848
25 .SE4 26.0ES 17£.82 50.3% 1.015 L7335
26 .74 26.059 222.68 50.23 1.285 .B4E
27 .BEA4 2€.0438 2€8.43 59.31 1.555 .BIE
28 1.014 26.0@5¢ 318.189 50.32 1.82 LBZ%
28 1.1¢64 26.057 262.985 5@.35 2.0585 .B27

81



FILE: JUPQE2454A
Station 4A (Turbulent)
XSTA = .800 [(m)
Cf = 3, 15QE-3
Upw = 26.06 [m/5]
Visc = 1,BEIE-5 [m"2/5)
RE> = 1 ,255E+6
Del1885 = §,858E-3 [m]
Y [cm]) Ulm/sl
| .e10 5.877
2 .12 7.203
) .14 7.632
4 L0168 B8.394
5 .08 8.545
B 220 9.737
7 .@e23 1¢.552
8 .27 11.5825
g .QZ2 12.61¢
12 LR27 2.008
1 Q44 13.E03
12 .0%4 14.774
12 QE4 15,221
14 .054 1£.202
15 L1082 17.02
1€ .124 17.998
17 L1584 18.212
18 . 184 2 22
18 .24 20.604
20 244 21,287
21 L284 22.377
22 .324 22.777
23 .264 23.282
24 L4E4 24,052
25 .5E2 24,8372
2€ .714 25.211
27 L824 25 .E5°7
2& 1.¢14 25.747
ag:] 1.1E4 24 . E26

D
D

REdell
REdelZ

-0 omJm

"'I

14.
17.
2e.

0%

P

27.

2
o

4Q.
52.
£4.

77.
5E.
114,
133,

182,

V77,

20!

22B.
289.

25

444,
526,

621

724,

82

ELT
ELZ2

Y+

.47
.7
.86
.20
.45

.E9

=4
=]

05
1€

-
[

E3
.86
eB
53
98

44
11

4€
14

04
.94
g5
10
.35

74

-
“

.50
88

n

+1.24BE-2 [m]
+9.245E-4 [m]
1,458

2.114E43

+1.45QE+3

U+ Y/De 1885 u'/Upw
5.68 .0189 12.007
6.87 .22 10.574
7.44 .Q2¢ 11.8¢1
B.12 .29 2.882
9,22 .033 13.819
9.42 .02 13.127
10.2 042 13.42¢
11.18 .048 13.€24
12.18 .QEE 13.5882
2.58 LQE7 2.586¢8
12,16 .@ED 17,808
14,2 .03: 13.5¢€1
14,72 116 12.264
15,687 L1682 2.€818
1€.48 188 11,747
17.41 .224 11.73¢
18.39 278 10.14€
19.47 332 12.27@
19,92 LJEE te.386
28.59 L4440 10.432
21.E4 512 S.127
22.02 564 9,471
22.51 .BEE B.€26
23.2 .E35 7.720
22.99 1.0t5 65.175
24.356 1.285 5.7€9
24.81 1,585 3.44°7
24,90 1.825 2.05%
2Z.82 2.@85 €.CCC



FILE: IUPBEZ454A

Station 4A (Transitional)

XSTA = ,800 [m] DEL1 = +1,1@7E-3 [m]
Cf = 1.4008E-3 DEL2 = 45,529E-4 [m]
Upu = 26.06 [m/S) H = 2.002
Visc = 1.BB'E-5 [m"2/5] REdelt = 1.737E+3
RE = 1,255E+6 REdel2 = +B.674E+2
Del995 = 5,5539E-3 [ml
Y [em] U [m/sl Y+ U+

1 010 2.938 4.31 4.286

2 .otz 3.542 5.14 S.14

3 .014 4.075 £.87 5.91

4 .26 4,348 6.80 6.31

5 .018 5.021 7.63 7.2

8 220 5.2E68 8.46 7.64

7 .023 £.002 9.7 8.71

8 .27 .43} 11.37 9.42

9 .32 7.2886 13.44 10.71

10 .27 8.16S 16.52 11.84

1" .44 5.92186 18.47 13.08

12 .54 12.450 22.57 15.16

13 P84 11.356 26.72 16.47

14 .@c4 12.214 35.02 19.21

15 .104 14.8€2 43.32 2v.73

16 124 16.5898 51.62 24.08

17 154 18.7E8 64.07 27.22

18 164 20.6326 76.52 29.92

19 214 22.114 B88.98 32.08

20 .244 23.299 101.43 33.80¢

21 284 24.414 118.03 35.41

22 224 25.005 134.63 36.27

23 364 25.356 151.23 3E6.84

24 464 25,752 182.73 37.35

25 .5B4 25.942 234.24 27.63

2€ 714 26.@22 296.49 7.75

27 564 2€.041 J5E.75 37.78

28 1.014 26.057 421.00 37.80

9 1.164 26.055 483.2 37.80

83

Y/Del935

.0189
.022
. 026
.0239
.033

.037
.042
. 043
. 058
.067

. 080
.298
L1116
52
.188

.224
.278
.332
. 3686
.440

512
.584
.B5E
.B35
.@15

.285
. 555
.B25
.085

11

-~

&

13.

]7

-t
.262
14.
14.
14.

14

13.
13.
.462
10.
877

12

NN g

st Ut m

u'/Upuw

.014
1e.
L7

692

118
856

556
28t
626
445

854
625

918

.708
.875
L1602
165
.0C4

.147
.26
.262
.934
.526

.452
L7583
.556
.B25



FILE: Jur@gZ4ssa

Station 4 (Laminar)

XETA = ,BQC [m) DEL1 = +1,.QV4E-3 [m]
Cf = 7.BEEE-4 DEL? « 44 ,373E-4 [r]
Upuw = 28.€9 [m/S] H = 2.219
Visc = 1. EE1E-S (m 2/58) REdell = 1,715E+43
RE> = |, 2C3E+6 REdel2 = +7.295E42
Del8SE = £.5532-3 [m]
Y [em] U lm/s) Y+ U+ Y/De}985 u'/Upuw
! 13 2.5€¢ 4.4 4.64 .ele 3.3
2 .e15 2. 891 5.0¢ 5.18 @23 3.E2E
3 .e17 2.250 £5.75 £.¢! .e2¢t 4.18
4 L¢3 2.634 6.42 £.52 228 4,12
5 LRl 4,015 7.e8 7.2 .e22 4.40%
B I ! 4.4383 7.76 7.97 .@25 4.7
7 @25 4.672 §.43 B8.75 .ezZe 5.3€5
£ .e27 5.203 9.1¢ 9.82 .24 5,487
= eze 5,871 1C.11 1@.72 .C4E 5.87¢
1¢ eZ3 6.447 1112 11.57 ,@52 £.gc:s
11 eze 7.252 12.78 13.29 @css E.12¢E
12 .RsE 9.11€E 1€.15 16.37 .e72 7.214
12 .RtEe 1Q.ERD 15.5@ 18,17 NEl 7.042
14 .e7s 12.558 2E.2 24.24 Rk E.1E7
18 .@sc 15,E9! 32.9}9 28.53 .14% 6.3zt
16 Mg 17.8¢¢ 28.E2 22.15 178 g.13¢
V7 LVAE 2¢.BEQ 49.£8 37.45 22 7.227
1€ L17¢ 22.9¢€< 5c.74 41,27 2 E.EEC
19 L2087 24,822 E€.12 44,07 .30t E.Eg
2¢ 28 25.78C 76.51 4E.21 .34¢E 4 3222
2! L2786 27 .1€6 83.2 48.81 L4272 2.82¢
22 L.20€ 27,6203 110.04 48.85 L4887 1.S0¢8
g .I7E 28,027 126,81 5¢.3¢4 L5723 1,328
24 LAT7E TELIIE 1BC.34 Q.48 .725 1.022
2E LETS8 cE.RE7 182,87 5C.4&4 B7E .77
26 L72E 2.0 244,17 5¢.42 1.1@4 7tz
27 LBETE 2r.10¢ 284.47 5¢.4 1.331 e
2¢ 1.QC¢ 8.7t 244,77 2.4 1 .ESE LECE

84



FILE: IUFR:l4at4

Station 4 (Turbulent)

QN LEe

My~
R RANG T ]

A m O,

[EE TR QAN L BN ]

— L (T T )

~J} o —

YETA = B¢ Im) DEL1 « +1,231E-3 [m]
Cf = 3,1QQE-3 DELT = +£.5QEE-4 [m)
Upw = 28.08 [m/S] H = 1.447
Visc = {.EE1E-5 [m"2/8) REdell = 2.QB2E+3
RE~ = 1,352E+4B REdel2 = +1.4ZBE+]
De)8585 = E.E99E-3 (m]
Y {em) U (m/s] Y+ U+ Y/De)885 ut/Upw
! @13 7.8E¢E B8.79 7.20 ele 11,
2 .@15 8.719 12.12 7.85 @22 12.
3 017 9,646 11.45 .72 L2268 12
4 .e18 1@.447 2.78 Q.45 .e29 12
g P21 11.225 14,11 10.16 @32 12
€ .23 12.060C 15.44 1.8 e35 12
7 ) 12.77¢ 1€.7¢€ 11.55 .z 12.
g .e27 12.71E 1E.11 11.50 .24 12
9 LRI z.EEE 20.1¢ 12.27 L4t 13
1@ LRZ3 14,123 22.12 12.77 LQEC 12
1M @IS 14,789 25.45 12.32 .0SE 13
1c ,@4E 16.11¢€ 32.8% 14,58 272 te
13 LRER 16.6E3 36.74 16,87 2 12
14 L.CTE 17.€8C 2.8 16.18 118 |
1E . @3¢ 18.858 £.37 17.08 , 148 11
1€ 118 19,702 7¢.69 17.82 178 10
17 149 7@, 9%k 9t .EE 1€.9% .oe 1¢.
1€ 176 21.824 118.62 19.£2 270 g
19 223 22.7ee zc.27 2@.583 .oQE ]
2 228 23.47¢E 151,91 21.22 34E 9
! 278 24.322 185.2 22.00 L4272 9.
22 ZZ 25.098 21¢ . 4E *2.7@e L£97 £
23 37t 2g,74% Z81.77 22.2 .E73 7
24 476 2t . 4EC 216.34 23.82 ,725 E.
2¢ LETE 2B .7%4 64,51 24.20 .€76 S.
2k .728 27.138 4c4 7k 24.5%4 1.1e3 A
o7 LETE 27.32FE €z .82 24,77 1.331 3
ZE 1.00¢ 7.8€4 BEZ4 .48 25.2¢0 1.556 |
85
ST L o
S L e 10

GF .7 ULy
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s
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FILE:

IUFRE2454

Station 4 (Transitional)

XSTA
Cf

Upw
Visc
RE ~
Del985

62 N = S S% B g% IS

S oo -yom

N B ) —

o

-J

£
S w m

LA I o IO % 0 2% I 0% |

N & L) —

= .8C@ [m] DEL1 = +1.Q18E-3 [m]
= 1.90QE-3 DELZ2 = +5.772E-4 [m])
= 28.09 [m/S} H = 1.768
= 1.BBIE-S [m"2/5]) REdell = },724E+3
= |.353E+4B REdel2 = +9,759E+2
= 6.5S8%E-3 [m]
Y [em] U ilm/s] Y+ U+
213 5.57 6.88 £.44
.018 6.300 7.92 7.2
.07 6.964 8.96 8.04
Q18 7.678 10.@1 B.87
.02 B.124 t1.e5 9.38
.023 §.828 12.09 10.31
@25 §.354 13.13 1@.81
.ez27 8.5832 14,18 11.0)
@38 1@.308 15.7¢ 11.91
B33 12.784 17.3¢ 2.46
@38 11.78€ 19.51 13.E3
.48 13.0086 25.12 15.Q2
.@5E 14.138 30.23 16.23
.@78 1E.02459 40,76 18.54
L2588 17.5€5 S1.18 20.29
g 18.887 £1.60Q 21.82
148 20.812 77.24 24,16
78 22.43272 82.87 25.99
cez 23.E0E 1@S.9¢ 27.27
.22 24 €63 118.83 ZE.5!
L2786 25.812 144,99 25.83
.328 2E . EEE 171.05 30.81
.378 27.115 197. 11 31.32
478 27.818 249.22 31.9¢
.57¢E 27,881 281,34 2208
728 28.017 378.51 32.36
E78 2B.25E 457 .69 32.4F
1.e2 2€ 535.86 32.43
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Y/DelB8S

(SIS IS -
(VR I % T O I N )
NMo W e

w

o9
Ol
«

.04
. Q48
.059

.@5¢
@73
.@68
118
. 148

. 178

-

278
. 308
.3456

.422
.497
.573
.725
.87E

1.103
1.331
1.558

13,
14.
14,
15.
1€.

16.
17.
16.
17.
17.

17.
16.
14,

12

11,

—

MW 0 M W W

G Jm



FILE: IUPZBZ4SE
Station 5 (Laminar)
XSTA = 1.228 [m]
cf = 1.10Q0E-3
Upuw = 28.72 [m/S)
Visc = ), EE1E-S [m"2/5]
REx = | ,778E+6
DelS895 = 1.010E-2 [m]
Y [em] U Im/s]
1 018 5.14!
2 o2 §.E895
3 .023 £.071
4 .26 £.692
) .30 7.744
5] .035 8.227
7 D40 1€.345
8 .@50 12.224
) .e70 15.502
12 030 18.573
" 120 21.283
2 L17e 24.20@3
132 L22@ 2E.550
14 z220 26.11E
15 o0 26 .488
1B .52@ 28.575
17 570 28.57¢
18 820 28.601
19 .87¢ TE.E4E
2 1.120 28.675
21 1.220 28.72¢
22 1.52@ 28.70¢4

DEL1
DELZ
H
REdell
REdel?2

Y+

.70
.51
.33
.54
.16

NS w o g

14,19
16.22
20.27

~e =
8.5

36.489

48 .E5S
68.92
88.2

28.74
70.29

10.85
71.865

332.47
352.28

454 .1¢

87

1

+9,128E-4 Im]
+4.492E-4 [m]

2.024
1.580E+3
+7.7EEE+2
U+ Y/Del985 u'/Upw
7.€3 .@18 7.482
g.31 .02 B.9ES
8.01 .@23 E.176
9.92 .026 5.713
11.50 L8320 €£.072
13.70 .@35 6.629
15.36 .040 B.7¢
18.30 .0s0 7.352
3.82 .089 B.323
27.58 .@gs 8.85
21.60 118 7.27€
35.94 .1EB 6.407
35.42 218 4.04E
41.75 .37 2.€48
42.32 L4156 1.747
42 .43 .S15 1.368
42.43 .BE3 1.232
42,47 .812 1.208
42.54 .9ER .98
42.58 1.108 .838
42.6E 1.307 .BEZ
42 .82 1.505 .587



FILE: 1IUPBBZ4SE

Station 5 (Turbulent)

XETA = 1.029 [m] DEL = +1,422E-3 [m])
Cf = 2.620E-3 DELZ = +1.Q044E-3 (m]
Upw = 28.72 [m/S] H = 1,383
Visc = ].BEIE-5 [m"2/5] REdell = 2,4BQE+3
RE> = 1,778BE+E REdel2 = +1.805SE+3
Del995 = 1.QQSE-Z2 (m]
Y [em] U [m/s] Y+ U+ Y/Del 985 u'/Upuw
1 ¢4 19.875 12.58 8.51 .14 S.1860@
pi 016 11.524 12.08 9.18 L0186 §.15¢
3 .e18 12.5E5 13.60 10.¢) L0168 5.184
4 .21 13.847 15.87 10.87 .02 9.272
5 .25 14,697 18.89 11,71 .25 8.876
6 .030 15.728 22.67 12.52 .B3e 8.757
7 LR35 16.425 2E.44 12.10 .035 B8.689
8 .@45 17.453 24.00 12,91 .45 §.280
i LQES 18.62E 439,11 15.00 .B65 7.882
19 .BES 15.630 64.22 15.64 . 085 7.4E%
" L1115 20¢.€E64 86.8689 16.47 114 7.231
12 . 185 21.932 124.67 17.47 . 164 7.3862
13 L2158 22.B583 1£2.44 18.2 .24 7.22
14 L3185 24.410 238.00 16.45 .313 7.3@z2
15 L4815 25.525 2132.56 20.34 .413 £.6244
16 .G15 26.412 368.11 21.04 .512 5.894
17 .EB5 27.158 502 .45 2l.b64 .BE2 4. €55
18 .815 27.541 615.78 21.94 811 4,25¢
19 .8E5S 27.72% 729.11 22.e8 . 960 Z.754
2 1.115 27.787 B42.45 22.15 1.108 4.6E1
21 1.2158 28. 897 .5E 22.05 1.308 1.4'6
22 1.515 28.3237 1144.87 22.5E 1.507 1B
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FILE: 1UPQBR4SS

Station 5 (Transitional)

XSTA = 1.0259 [m] DELY = +1,224E-3 [m])
Cf = 2.770E-3 DELZ = +8,593E-4 [m]
Upw = 28.72 [m/S) H = 1,423
Visc = 1,BE1E-S [m"2/5] REdell = 2.116E+3
REx = 1.77BE+E REdell = +1.487E+43
DelB98S = 1.@QSE-2 (m]
Y [cm] Ulm/s] Y+ U+ Y/De1995 u'/Upuw
1 .014 19.286 10.51 8.34 214 10.014
2 .216 11.204 12.0! 8.89 .016 10.184
3 .18 12.156 13.51 8.75 .218 10.573
4 .o 13.30¢E 15.76 10.87 .02 10.52¢
5 .025 14.329 18.76 11.48 .@25 10.37€E
B .230 15.382 2.52 12.35 .030 10.001
7 .@35 16.103 2.2 2.82 .035 9,859
8 .045 17.140 23.78 13.75 .045 9.278
S . Q65 18.6E8 48.79 14.87 .@E5 §.249
10 .085 19.577 £3.80@ 15.7@ LR85 7.5893
11 115 20.€883 8E.32 16.60 114 7.343
Z 165 22.086 122.85 17.70 . 164 7.563
13 L2158 22.057 161.38 18.49 .214 7.873
14 .215 24.781 232E.44 19.88 L3132 7.88¢
15 .415 25.937 311.59 20.80 .413 7.164
16 515 26.866 386.56 21.55 .512 6.103
17 EES 27.796 483.15 22.28 .BEZ 4.44C
18 815 28.2932 £11.74 22.68 .811 3.217
19 .8ES 28.54¢€ 724,23 22.90 .8EC 1.844
2 1.115 26.845 §36.92 22.98 1.108 1.325
2 1.315 28.729 987.03 23.04 1.30¢ .EEE
22 1.515 28.703 113715 23.02 1.507 .5BE
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u' /‘UDN
8.050
L7183
6.826

20

-

.oe7
.62

.gES
.e82

Y/Del885
.85

{mil

BE+3D

.@54E-3
3
89

B
.18

.07
5.

U+

g
1.

J3.05

N
14.86

16.

REdell
Y+
.49

18.19
16.686
27.17
.40
78.12

{m/53
U lr/s]
6.960
.326
13.876
15,848

.B4
1.BS3E-5 [m"2/S1
ZE+B
t

= 32
Z2.48
[cml
e
022

Yy

Cf
U}]w
Visc
RE -
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Y/Del935 D7/DTw
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FILE: T1128%63
STATION: 3
Xsta = 572
Tw = 238,83
Tinf = 30.06
Qu =
Yeff =
Cond = 3,20
Y {¢cm)
! +.012
2 +.014
3 +.217
4 +.020
5 +.924
6 +.0827
7 +.832
B +.037
3 +.042
19 +.047
] +.052
12 +.@82
13 +.872
14 +.082
! +.082
16 +.102
17 +.112
18 +.122
] +.132
20 +.142
21 +.152
22 +.162
22 +.182
24 +.202
25 +.222
26 +.242
2 +.2862
28 +.292
Z +.322
30 +,372
21 +,472
32 +.672
32 +.972
34 +1.372

V.BI8E42 [W/m2]

{m]
{ci
{1

+1.000E-4 [m]

T (C]

38.
38.
38.
8.
38.

38.
37.
37,
37,
36.

36.
3E.
35.
35.
34,

(ST RN EY]

O

[SYRNE R Y]
L)

O WO WO
& — - M)

NN W
Lo I S T I

30.
30.
30.
30.

864
842
751
687
31

178
712
454
103
855

6887
137
576
170
7E8

4.27
.80t
L4772
.105
2.747

LAQ2
115
.595
7
.841

.603

=~
Lo

.2B32
B3
183

078
275
073
271
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Del-ther =
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Del-cond =
Re-enth =
Pri =
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Y+ T+
3.66 3
4,27 2
£.18 3
£.10 4
7.34 5
B.26
.82
11.37
12.932
14,48 1
16.04 1Q.
19.18 12
22.25 14.
25.51 1S,
26.68 16
21.88 18.
35,10 19,
38.33 21,
41,55 22.
44.78 23.
48.04 24.
5.2 25.
57.78 27.
£4.320 29
70.80 3e.
77.2 3e
82.7€ 31
83.44 32
102.10 32
119.15 22
151,21 32
215.2 22
211.38 32
439,54 32

3.568E-3
4,.298E-4
1.457€-3
E.692E+2
e.002

{m]
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FILE: T112554

STATION: 4
Xsta = 802 [(m] Del-ther = } . Q12E-2 [m]
Tw = 33.8¢ () Del-enth = 1,444E~3 [m]
Tainf = 29.84 [C]) Del-cond = 4,788E-4 [m)
Qu « 2,163E+42 [W/m"2]) Re-enth = 2.312E+3
Yeff = +5,QQQ0E-5 (m] Prt = ,850
Cend = 12,2 Gadded = 172,10 [W/m]
Y [cml] T (C} Y+ T+ Y/Dal995 DT7/0Tw
i +.007 33.182 3.93 3.65 .ee7 .18
2 +.008 22.990 5.06 4,45 .009 .232
3 +.013 32.853 7.32 .13 .013 .2B7
4 +.016 2.7 g.01 5.73 .BiB .298
5 +.@15 32.646 10.71 6.15 .19 .22e
() +.222 32.5865 12,41 6.55 .22 .34
7 +.027 2.437 15.24 7.18B @27 . 374
8 +.022 2.325% 18.07 7.57 032 .354
9 +.0472 32.204 23.73 8.34 .04z L433
10 +.052 2.1e8 259.40 8.81 LRSI L458
B +.087 2.000 37.91 9,35 .QEE L4885
2 +.087 21.878 49.26 9,.9¢ .QEB .517
12 +.117 31,721 EE.30 10.74 LU1E .5g7
14 +.147 31.877 2,37 11.45 . 145 .554
18 +.177 31.4ES 10Q.45 2.01 L1758 .623
16 +.217 21.309 123.26 12.78 =) .662
17 +.267 31.138 151.82 12.64 2E4 706
18 +.317 IQ.8eE 160.40 14,40 32 ,745
19 +,2€67 30.855% 208.e2 15.05 L3832 .778
20 +.417 3@.718 237.€8 15,73 412 .14
21 +.4E7 30.602 26€.36 16.32 LAE7 544
22 +.517 20.494 285.0¢8 16.86 5N L6871
23 +.567 3¢.381 323.81 17.42 .5E2 .9¢0
24 +,617 30.302 352.582 17.83 612 .821
25 +.717 20.1863 403,89 1B.52 .703 L9586
26 +.817 3e.077 487. 41 18.85 .608 .978
27 +.917 2Q.030 §24.76 19.18 . 5806 .85¢
28 +1.0E7 29.9458 Ere. 71 19.34 1.@55 .856
29 +1.217 29.998 B8E.S7 18,34 1,203 .89¢8
K10 +1.417 29.954 811.07 19,37 1.401 . 838
31 +1.717 25.9€8 SR2.81 15,328 1.697 1.0
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FILE: 7112585

STATION: )
Xsta = 1,029 [m3] Del-ther = 1.340E-2 (m]
Tw = 33,82 [C] Del-enth = 1.878E-2 [m]
Tinf = 28.50 [(C] Del-cond = 4.8376-4 [m]
Qu = 2,165E+42 [W/m"Z Re-enth = 3,225E+3
Yeff = 4+2,.000E-5 [m) Prit = ,950
Cond = 13,20 Qadded = 225,85 [W/m]
Y {cm] T [C) Y+ T+ Y/Del895 D7/DTw
1 +.004 33.387 2.78 2.78 .ee2 118
2 +.008 33.150 5.289 4,11 .27 71
3 +.014 32.818 9.80 6.14 .00 . 255
4 +.017 32.E66 11,91 7.7 .13 .2932
5 +.02¢@ Z2.534 14,02 7.88 .015 228
6 +.024 2.422 16.82 8.57 .08 . 355
K +.9289 2.278 20.35 9,45 .22 . 391
8 +.034 32.1986 23.88 3,85 .25 412
9 +.038 2.1 27.40 1@¢.386 .@23 L429
10 +.049 22.087 34,45 11.12 .37 LABQ
11 +.Q@58 31.922 41.50 11.64 . @44 L4561
2 +.874 31.814 £2.08 12.30 .055 .5C8
13 +,094 J1.712 £6.19 12.94 .070 .B35
14 +.114 31.829 80.32 13.45 .@8B% .E56
15 +.144 31.528 101.51 14,07 e .58!
16 +.184 31.290 129.8! 14.92 137 .B1E
17 +.224 31.287 15€.13 15,56 167 Y-V
i8 +.264 21,188 186,47 16.17 . 187 .667
18 +.304 31,105 214,82 16.69 .227 .B86
20 +.394 30.922 278.72 17.82 .284 735
21 +.494 20.732 348,85 15.00 .368 L7832
22 +.594 3@.576 421.05 19.87 L4473 .822
23 +.684 20.422 432,37 20.83 .518 .86 1
24 +.754 30.267 EE3.83 21.89 .893 .92
25 +.654 30,141 £35.30 22.68 .BE7 .932
E +.894 30.043 706,77 23.29 L7472 . 957
27 +1.03%4 23.871 778.2 22.74 .817 .87%
28 +1.244 29.812 885.20 24.11 .928 .88¢C
28 +1.394 29.883 952,10 24.28 V.04 .9S¢
¢ +1.6894 28.873 120S.68 24.35 1.265 - 1.0@@
31 +1.8%54 29.875 1419.18 24.34 1.488 1.0002
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FILE: T112586

STATION: 6
Xsta = 1,257 [m] Del-ther = 1. .518E-2 [m])
Tw = 233.61 [C] Del-enth = 2.354E-3 [m]
Tinf = 29,65 [C) Del-cond = 4.740E-4 [(m)
Qu = 2.1BBE+2 [W/m"2] Re-anth = 4 PBEE+3
Yeff = -4 ,Q00E-5 [m] Prt = 8950
Cond = 13,20 Qadded = 258.15 [(UW/m]
Y [cm) T IC) Y+ T+ Y/Del995 DT7/0Tw
1 +.005 33.156 5.92 2.91 .005 .116
2 +.013 32.741 9.65 5.60 . 008 .223
3 +.0'8 32.471 13.38 7.35 012 .283
4 +.0232 32.324 17.11 8.31 .815 .331
g +.933 2.107 24.58 8.72 .822 .287
B +.043 21.860 32.06 12.68 .26 L4258
7 +.058 31.805 43,28 11.66 .B38 .4584
8 +.072 31.720 54.50 2.24 .48 .487
3 +.083 31.612 £8.47 12.9% .@61 &18
1@ +.1232 31,483 81.95 12.80 .81 .54¢8
11 +.1753 31,326 128.44 14 .82 114 .5e8
12 +.2232 31.208 166.97 15,58 . 147 .618
13 +.273 31.898 204,53 16.31 . 180 .647
14 +.273 32.910 278.76 17.54 . 246 .EB8E
15 +.472 30.749 355.08 16.€@ 312 L7327
16 +.573 30.582 472.56 19.64 .377 .778
17 +.7232 3¢.36¢ 543,62 2@.89 .47E .821
18 +.823 30,141 €85.37 2.81 .E08 ,B94
19 +1.1232 25.930 847.08 24.00 .740 .948
20 +1.323 29.804 89&.68 24 .83 .872 .98
21 +1.823 29.748 1150.072 25.2 1.023 . 985
22 +1.722 28.723 13@1.186 25.30 1.1258 1.202
23 +2.023 28.732 1627.72 25,31 1,333 1.000
24 +2.423 29.7231 1829.8@ 25.32 1.5986 1.002
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FILENAME: STEECIS

Uinf: 28.18 [n/9]}

HEAT FLUY TO HEATER: 196.1 [W/m 2]

HEAT LOSS THROUGH BACK WALL OVER DA: 281 LWl
FREESTREAM TEMPERATURE: 29.27 {C]

Twall [C] REx Ernth [m) Qconv [W/m™2) St

1 35.74 +6.493E+4 +1.373E-B +1,450E+2 +E.985E-4
2 24.76 +1.08EE+S +2.4D1E-S +1.621E42 +9.157E-4
3 33.87 +1.524E45 +5,786E-5 +1.B72E42 +1.125E-3
4 32.97 +1,9E5E+5 +9.B614E-5 +1.727E+2 +1.4408-32
5 33.32 +2.358E+5 +1.131E-4 +1,7B2E4+2 +1.30%E-2
6 33.87 4+2.831E+5 +1.391E-4 +1.B71E+2 +1,124E-3
7 34.85 +3.2B5E+5 +1.6D1E-4 4+1.B660E+2 +1,@EEE-2
8 34,31 +3.697E+5 +1.748E-4 +1.648E+2 +1.013E-2
5 34.80 +4.127E+5 +1.832E-4 +1.618E42 +5.053E-4
10 35.29 +4 . 554E+5 +1.987E-4 4+1.589E+2 +5.1B4E-4
11 35.34 +4,98BE+5 +2.123E-4 +1.589E+2 +8.127E-4
12 35,60 +5.417E+5 +2.251E-4 +1.572E+2 +7.714E-4
13 35.76 +5.548E45 +2.360E-4 4+1.564E42 +7.485E-4
14 36.07 +6.27EE+5 +2.454E-4 +1.545E+2 +7.061E-4
15 36.27 +6.7TQ4E+S +2.583E-4 +1.533E+2 +6.B05E-4
1€ 36.33 +7.13BE+5 +2.592E-4 +1.530242 +8.7Z4E-2
17 3E.61 +7.5ECE+S +2.733E-4 +1.513E+2 +6.414E-4
18 36.69 +7.992E+S +2.BB4E-4 +1.5108+2 +6.334E-4
18 37.09 +6.415E45 +2.915E-4 +1.485E472 +5.910E-4
29 37.25 +58.847E+5 +3.04B8E-4 +1.475E+2 +5,754E-4
21 37.17 45.276E+5 +3.287E-4 +1.48CE42 +5 E34E-4
22 36.75 +9.718E+S +3.E50E-4 +1.502E+2 +6.210E-4
23 36.26 +1.017E+E +4 . 2C5E-4 41.534E+2 +E.B02E-3
24 35. 41 +1.0EE+B 45.149E-4 +1.583E+2 +B.0C5E-4
25 34.27 +1.105E+E +6.E55E-4 +1.65DE+2 +1.020E-3
ol 33.25 +1.156E+6 +B.B24E-4 +1.788E42 41.308E-3
o7 32.53 +1.202E+6 +1.03EE-3 4+1.750E42 +1.BS7E-3
28 32.2 +1.247E+B +1.135E-3 +1.7B5E+2 +1.827E-3
23 32,2 +1.291E+6 +1.204E-3 +1.7E2E42 +1.804E-2
38 3213 +1.335E+B +1.310E-3 +1.771E42 +1.802E-3
31 32.01 +1.57SE+6 +1.433E-3 +1.777E42 4+1.897E-C
32 31.84 +1.404E4B +1.524E-3 +1.7BEE+2 +7 144E-2
33 31.86 +1.4B67E+B +1.513E-3 4+1,7EGE+2 40 11QE-Z
4 22,06 +1.51QE46 +1.5508-3 41.7TAE42 +1.852E-2
35 31.93 +1.555E+6 +1.652E-3 +1.762E+2 +2.0E3E-3
38 21.90 41.553E+B +1.BE89E-3 +1.784E+2 42.C3E-3
37 31.86 +1.B40E+B +1.694E-3 +1.779E+2 40, 00CE-3
3¢ 32.85 +1.B8BE+E +1.7B5E-3 +1.7T74E42 +1.827E-3
33 31.61 +1.730E+B +1.,914E-3 +1.783E42 +2.051E-2
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Station 3 (Laminar)
RAW DATA--FILE NAME: IUVDEZ8S3

N Y [cm] U [m/is Vimis) u' [m/S) v Im/s) u'v' (m2/52) Garms
1 .CEC 11.975 2.0C0 1.0c2 L3232 -. 145 ,€4s
Py @67 13.054 £.002 V.87 .257 -.091 .43
3 77 14.596 ©.082 1,126 . 258 -.828 .es2
4 .@982 16.544 2.200 1.150 .279 -.011 e3¢
g 117 18.E895 0.000 1.0€68 .29E -.B1E .04z
3 . 142 22.231 2.000 . 950 . 287 813 .e23
7 167 24.22 2.202 .884 283 22 LBI3
8 . 182 25.62! 2.002 .74 .235 .@14 .B2C
S W27 2E.ET1 0.020 .82% . 185 .BCs .e2v
10 .242 27.181 0.00C .474 189 .010 .28
1 .2E7 27.546 2.0C2 W32 124 012 .@28
z .292 27.80¢ 0.082 . 285 .119 ~-2.0c2 023
2 L3472 27.865 0.000 . 183 102 -g.eo 221
14 .3E7 <7.964 0.000 . 156 .0BS 0.C00 L0117
15 L3582 27.882 g.oce L1486 074 -2.8C2 e
16 L4472 27.973 0.089 . 144 .BB7 -2.0292 Q1&g
17 L4582 ©7.832 2.000 144 .QE5 -.003 o117
18 .592 27.955 e.8C0 124 .RE3 -.eC) .14
Upu [m/sl= 27.94 DELS9SS [cm)= 324 Cf= 7.142E-4
LAMINAR FLOW
REDUCED DATA--FILE NAME: JUUBS28S3
N Y/DELTA U/ Upuw u'/Upw v'/Upuw u'v'/Utau2
| 18518 LA2BED .038656 .0115B .51838
2 .20878 46722 .BIg4t .S .J278B6
3 .2J7ES L5223 .Q4ae3z .Qes2c3 .0253G8
4 .2B3685 .59z 1 Lan7 .01920 L.@4027
5 3BT L704583 L2822 .E1e58S .@5614
6 L8387 .79CE7 .€2283 .B2956 -.B4E22
7 .E1543 .E6684 .B21EB .13 -.@5765
g .53259 .917892 Q2665 0Csal -.PE18¢
9 .BESTE .95457 .015813 .B0BEZ -.82775
18 .7T4E91 72872 .@1B6S7 .00875 -.QI72¢
11 .82487 . 89659} .@11B68S LEos7e -.03127
2 L9022 .954983 @i eos27 e 2T
12 1. @ESEE .85723 .BOESS LQCZES L8173
14 V.1Z272 1.8023¢E .@355¢2 .ROC34 -.@0CCk
15 1.20588 .95752 .Bos22 .@CCEE .OC: 79
16 1.36420 1.88117 00514 LBO235 Q2132
7 1.51€52 .85222 .EC514 82233 L@08489
18 1.€271E 1.08252 .go4cd R ] iy .@82BC
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Station 3 (Turbulent)
RAW DRTA--FILE NAME: TUVEBEIBED

N Y [cml U [m/s] VIm/s) o' Im/5) v' Im/s) u'v' [m2/82) Germma
1 LREC 15,658 .158 J.2E8 1.8E5 -.E24 .gatc
2 .87 16.287 27D Z.473 2007 -2.268 LBz
z 77 1£.323 -.228 S.274 1.782 .150 ,ea2
4 es2 16.780 -.159 3.112 1.838 -1.843 .eZe
5 L7 1§.718 -.867 J.o4e 1.E8C ~2.27B .pa?
5] 1472 21.127 121 J3.1E2 1.6932 -2.278 €38
7 J1ET 22.095 .@58 J.C20 1.922 -2.238 222
g 1582 23.238 -.102 Z2.084 1.691 -1.502 .@2¢
9 o7 24, 0ES .B4E 2.747 1,648 -1.178 ez7
10 L2472 24,312 -.@85 2.807 1.322 -1.€32 LECE
1 oET 25.802 -.832 2.560 1.4€7 -1.113 .eZ8
2 .232 25.417 ~-. 102 2.83¢ 1.418 -.813 823
13 T 26.ese 816 1,981 1.261 -.3432 e
14 LJE7 26.782C -.188 1.2%87 1.044 -.008 807
15 L3582 25.754 126 2.278 1.879 -.478 Bl
16 L4842 26.445 22 1.8J2 1.129 -.352 LOIE
17 L4927 cb.817 . 168 1.E25 .72 -.474 e 7
18 L5532 27.6C4 42 L8232 L7158 -.11i9 AR
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TURBULENT FLOW
REGUCED DATA--FILE NAME: JUVBEZES3
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Station 3 (Transitional)
RAW DATA--FILE NAMI:

Iuveetsese3

N Y [cm]) U lm/s3 V Im/s)
1 .62 12,142 -.0ez
2 .BET 13,1593 -.247
3 .77 14,694 -.4E8
4 . @32 16.E26 -.460
5 R ird 15.E96 -.50
£ 42 22.188 -.5¢¢
7 ET 24,162 -.4862
8 .192 25.549 -.407
9 217 2E.E0Q ~-.413
10 .24z 27.102 -.288
H .267 27.487 -.2:8
12 L2582 27.745 -.251
13 .42 27.828 -.12¢e
14 .67 27.945 -.174
H) .392 27.837 -.079
16 L4472 27.946 - 122
17 .452 27.874 -.03b
18 .552 27.950 -.e37
Upw [M/8)= 27.94 DELS9S [cml)=
TRANZITICNAL FLCW
REDUCED DARTA--FILE NAME: 1UVQEZE
N Y/DELTA U/ Upw
1 L1851 8 43480
2 .CPETS LA7220
3 .22785 .E25%]
4 LDEI55 .535(5
g LB L704583
B 435827 .7331B
7 .E51642 .BB44acz
8 .5825% .91444
9 .BESTE .85205
10 74631 .95335
] L8247 5278
12 L8823 .89303
12 1.DEESE .82:c¢e
14 1.13272 1.8821E
1S 1.20988 L89E22
1€ 1.28420 1,028
17 1.51g52 .8975%
12 1.22716 1,e002¢
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Station 4A (Laminar)
RAL DATA~--FILE NAME: TUVCEZEBSAA

-

N Y [cml U [m/s] U Im/s] u' [e/S] v Im/sd u'v' ImZ2/S21 Gamma
1 .@B0 9.4EE ¢.0Q0 1.340 4B .R4E .J4C
i L0865 12.383 0.000 1.824 621 -. @7 A
3 135 17.342 .02 1.562 .556 . 008 i
4 185 29.921 0.020 1.284 540 162 .28E
5 235 232.541 @.200 . 887 LOEC .08 282
) .285 24,971 g.eoC L8332 L2732 .@24 LeE¢
7 .335 25,82 0.600 L4020 .188 -¢.0002 .248
8 . 285 25.9¢2 0.020 .224 . 148 -.007 227
bS] L4335 25.854 ©.000 . 248 . 188 -.017 . 198
10 L4865 25.986 0.0020 185 141 @9 172
1 .53 26.004 0.oec 183 137 -.ec2 144
12 .585 25.923 2.020 L1732 . 144 .o 100
13 .835 26.020 2.0C0C L1685 . 143 .ec2 L0843
14 73 25.951 ©.000 161 . 143 -. Q82 L0437
15 82 26.03¢ e.eoC 182 L1832 -.ea .BC
16 935 25.970 2.000 . 147 A -, 00 .02
Upw [m/sl= 25.88 DELS98S [ecml= .556 Cf= 7.857E-4

LAMINAR FLOW

REDUCED DATA--FILE NANME: TUV@CZESAA

N Y/DELTA U/ Upw u'/Upw v'/Upw u'v'/Utau"2

1 18782 .2b4a L5157 .@1853 -.18178

2 L1829 .47BES .@EEES L.e20C% LJ24E1

) ,2428E LEETGS LeBo1 2 2142 -.02873

4 232 . 82568 Q5527 .@2C78 -.38348

5 LA42274 .8¢B 11 L@2838 .B13ED -.QE79E

B 51268 .8E1:8 L0243¢ .@1e¢5¢C -.£95182

7 .BRZES .82E4E .@1548S LBeT22 pect3

g .68257 .83E¢S! .pesel .@0372 g-4¢e

8 L7825 .8385% .@0S58 LBCTE @E4SS

12 .B7C246 1.00803 o072 , 00544 -.0CsB4

11 .9E230 1.82C52 LeeTe3 LQo5CE .08

12 1.85232 .85844 .00EBE .BE55S -.e228C

13 1.1420 1.8C0153 L@RESS .@054S -.e3e1

14 1.32218 .598§889 LOOEDH .B0543 .gi12a1

15 1.50227 1.ec182 Leo5es .BRES8T LEe2ES

16 t.E2i19b .893E! .@C5ES .eoics LReslC
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Station 4A (Turbulent)
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Station 4A (Transitional)
RAw DATA--FILE NAME:
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Station 4 (Transitional)
RAW DATA--FILE NAME: JUVREDESA

N Y {cm) U lm/s) Vimis) o' Im/S) v' Im/s) u'v' [m2/52) Gammea
| .QED 14,550 872 3.488 1.648 .8E8S LEE
z R7e 15,4B5 125 3.475 1.5882 .034 .ESZ
3 L0350 17.294 -.1E8 J.103 1.444 -.B6¢E .BE4
4 . 140 20.274 -.206 2.398 1.420 ~-1.070 .E3E
5 .190 22.756 -.35¢ 2.339 1.264 -1.1E08 N Yd
6 L240 24,457 ~.251 2.367 1.1 -.94 .54
7 .28 25,7158 ~.3@83 2.172 1.QES -.8C3 822
8 L340 26.382 -.277 2.016 23 -.5534 L4E7
9 .380 2E.782 -.287 1.789 o2 -.488 J4E2
10 . 440 27.127 -.211 1,458 TeS3 -.38 L8413
i .490 27.241 - 132 1.168 .B4 -.188 370
12 .540 27.429 -.110 .976 .553 -, 177 .288
13 .580¢ 27.583 -, 182 €74 522 -3 .22B
14 .B40 27.581 -.118 672 .447 -.831 J1ES
15 .690 27.705 -.188 .54¢8 387 -.043 22
16 L7488 27.752 -.176 .4E8 327 -.045 .BE2
17 L840 27.733 -.1e1 .86 .2E5 -0 .Bse
18 .940 27.737 -.102 212 L2081 -.Q0¢ it
Upw [misl= 27,73 DELSSS [cnl=  .BEC Cf= 1.902E-3
TRANZITIONAL FLOW
REDUCED DATA--FILE NAME: 1UVREZBS4
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Station 6
Rew URTA--FILE NAME: IUVDEZESE

N Y {ecml U Im/s] Vin/s) o' [m/5) v' Im/s) u'v' [m2/S2) Gammea
1 .QEC 19,660 . 148 1.873 1.E75 -1.658 .858
2 11e 21.725 -.058 1.823 1.428 -1.488% .S8&
3 . 165 23.029 -.154 1.818 1.318 -1.4E6 . 888
4 .2E5 24.524 -.377 1.819 1.202 -1.274 1.889
5 365 25.881 -.2E2 1.748 1.118 -1.87 . 858
& 465 26.968 -.285 1.614 1.821 -.810 .958
7 .5E5 27.788 -.2b4 1.821 . 956 ~.70E . 981
8 .BES 28.468 -.285 1.387 .B5% -,.492 ,940
g 765 28,857 -.218 1.182 .718 -.244 .842
10 . 865 29.415 -.202 .978 622 -.1988 .675
11 . 865 29.716 -.183 .8068 .528 -.148 471
° 1.0E5 30.806 -.277 .584 . 442 -.830 .282
13 1.165 20.114 -.268 .428 352 -.048 122
14 1.3€E5 J¢.215 -.262 L2508 .242 -.81e 843
15 t.SES J0.232 -.285 .182 L1680 -.0o5 .06
Upw Im/s3= 30.20C DELS595 [cml= 1.105 Cf= 3.780E-3
TRANSITIONAL FLCOW :
RECUCED DATA--FILE NAME: TUVOBZESE
N Y/DELTA U/ Upw u'/Upuw v'/Upuw u'v'/Utau"2
1 .@5438 .BE0389 .QEBIC .@554E .98282
c .©8655 .71838 .QEJES Q3728 .88234
3 .14832 .7625E .Pe34E 04335 .BEESE
4 .23982 61206 .P5553 L@3575 .75534
5 .320832 .85638 .@E787 03782 .BIE57
& .42021 .85255 05343 L3381 .47832
7 SN L8282 .BSCCE 03166 .41841
£ .6Ci & .S4ZEE .B452E .eo84 L2877
S .BSZ31 , 958853 .©25486 .@23276 .20384
10 78281 .87402 B2238 .020BE! 1734
11 733 .98357% LB2E77 01748 .06824
12 SE3802 .993586 .01835 L1456 LQE352
12 1.8545320 .893716 01416 01165 .B2S1E
14 VL.22828 1.000C4E LOBECT LBTEC .BILES
15 1.41625 1.0C1€8 .Bo883 @853 .ee27
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1yT121@53  Station 3 (Transitional)

De! 88.5 = .323 [cml Tw-Tinf = 7.770 [C] Upw = 26.31 {m/S)
Qwall = 151.0 {W/m"2)

N Y U v T u' v' t! u'v' u't!
fem) {m/8] [m/8) {cl [m/51] [m/5] [C) [m2/52) ([(m-C/S1
1 .@50 10.54 -.46 32.78 2.278 .908 .645 -.572 -1.038
2 .065 12.45  -.57 32.16 1.950 .873 .561 -.248 -.Bg8
3 .035 16.07 -.72 31.14 1,813 .B332 .476 ~-.302 -.672
4 125 13,32 -.80 30.29 1.4€8 L4532 L3587 -.113 -.422
5 . 185 22.58 -.80 29.48 1.268 .494 .315 -.216 -.314
g .205 24.56 -.82 29.0) 1.08b6 .382 L243 -.131 -.218
7 L2585 25.77 -.77 28.72 .930 L3486 .236 -.137 -.186
8 .285 26.11 -.73 26.62 .585 .298 L1508 -.077 -.@58
g .325 26.32 -.74 28.61 .614 .236 .138 -.073 +.008
10 .365 26.30 -.67 28.50 .56! ,23b 163 -.825 -.e71
IR .40°5 26.27 -.E8 28.61 .463 174 118 -.003 -.02
2 , 445 2E.38 -.B87 28.83 .319 Y . 096 +.004 -.017
13 .485 26.38 -.B6E 2B.E2 .257 144 .072 -.ees -.007
14 .B25 2€.38 -.65  28.61 .266 .165 L8 -.014 -.@1E
N v't! u'v'"2 v 2t? du/dyv d7/dv Prt 6AMMA
[m-C/5) ([m2/53] {m2-C/521 {1/5) {C/m]
! +,128 +9.680 ~-.3129 148.6%4 -40.48€ +1,2189 14
2 +.124 +.214 -. @387 135,523 -36.778 +.547 127
3 +.12 +.110 +,1E289 111.047 -29.868 +.,B672 104
4 +.0E1 -.262 +.0602 §8.92! -23.628 +.485 L081
5 +.072 -.178 +.15886 62.214 -18.393 +.786 .27
& +.238 -.5B8 +,1292 41,288 -10.356 +.8B2 L@E3
7 +.030 -.548 +.0829 19.984 -4,512 +1.023 L0453
8 +.@11 -.4E9 +.0410 10.221 -1.813 +1.266 .@32
g -0.0002 -.174 +.0002 1.079 .493 +109.054 .B322
10 +.012 -.1B6B +.0547 -4.003 1.689 +.891 ez
1 +. @02 -.057 +.0150 -4.923 1.675 +.,584 .19
12 +.0021 ~-.031 +.QRE7 -1.682 L451 -2.122 .@ara
13 +.002 -.018 +.0056 5.719 -1.883 +1.863 e
14 +.024 -.0825 +.0282 17.282 -5.627 +1.018 AR
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FILE NAME

.QI"I'I‘.‘..O".’l."..'Q."G.C"'Q'.l."’.

U = SUM(

Al= +1.8407E+00

Y
. 0500
.BESE
. @s5e
. 1250
. 1850
2050
. 2550
. 2850
.3250
. 3650
.4050
L4450
. 4850
.5250

IvT121053

ACNY « Y°N

1e.
12,
16.
15,
2.
24,
25.
26.
26
26.
26.
26
28.
26,

U

53€!
454¢
2714
3242
5832
5584
7678
1140

.21864

2987
3E51

L3767

2831
3787

)

Al= +1 . 9BE2E+Q2
uc

10

12

16,
18.
22.
24.
25.
.312
5286
26.
26.
26,
26.
26.

28

26

. 445
.576
289
282
287
359
g64

454
262
116
183
629

Al= -5, 1213E+02

Station 3 (Transitional)

% DIFF

+
+1

-1.212
.B17
.272
+.7589
+.
+.
.382

+

.BB2
.874
.2259

321

780
591

-.990

+

. 798
.944

Il’.!.’C.'Q.”'."’l"’lf'.....l’..'..'!’.l

T = SUM(

Al= +3.50
Y
.e5e
Leese
. @852
L1252
.1ESC
.Z2ese
L2558
.2852
. 3250
.JE50
L4250
L4450
L4852
L5250

AIN) & YN

BEE+Q1

W Ol
(AN RN}

2
3.
28,
-
8.
2B.
28,
28.
2g.
28
28.
26.

T

780!
.1574
. 1388

2887
4861
@141
7165
€186
€@E7
be4g
6142

.6218

6185

B125

)

Al= -5,40P5E+0]
TC

32.

3.
182
3e.
.555
298,
28.
28,
8.
Z8.
28.
, 706
.680
.832

31

29

28
28
28

730
1508

2C
-t

024
EEC
5ES
541
5es
E6Q

o

Ll

A2= +1.4542E+07

DIFF

[

toe o+ o+

I+ 4+ + &

154

022

43

.204
.22E
.834
. 187
. 186
.237
.057
. 160
.260
.214
.286

'.i.”.ll.l’.O'I.f"Q’0......'.0.."'!0...‘
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f3= +4,3344E+02

A3

-1.26@5E+22



1uT121083

Del 9%9.5 =

n & M

S W w3 m

v
12

13
14

U &> Ol by —

QW -~ o

i

13
14

Y
(cm]

. 050
.@85
.@55

25
.1ES

.205
.255
,285
.325
. 365

L 405
L445
.485
.525

v't!

[m-C/S]

+ 4+ + o+

.887
.ese
L0325
.ez24
.01z

.006
L0032
.01
.0e!
. 081

.020
.o
.eoe
Nulule

Gtation 3 (Laminar)

323 [cm])
Quall = 151.0 [W/m"2]

{m

1.
12.
16.
18,
22,

24,
25.
26.
26.

<6.

26.
2E.
26.
2k,

u'v*"2
{rm3/621)

+10.
+
+

V)
/51

17
27
@3
39
70

67
83
17
38
36

40
4e
41
42

703

.00t
L3332
873
.083

.06
Q12
.05
. 005
.005

.02
002
.eez
. 021

v
{m/S

-.49
-.59
~-.75
-.B3
-.83

~-.83
-.79
-.74
-.76
~-.68

~-.68
-.67
-.B7
-.B5

v

{m2-

Tw-Tinf = 7.770 [C]

T

] [C3

32.
3e.
3.
3e.
29.

28.
28,
28.
28.
28.

2B.
28.
286.
28.

AN

£/521

.2872
. 0952
L@177

-. 0042

+

+ 4+ 4+ o+

+ 4+ o+ +

.ee17

.eeze
.24
.eees
.00e!
.eeV7

.200!
.0e24
.eees
.0o0o4

115

85
18
12
27
AS

g8
68
BC
61

&8

60
B2
61
60

[m/S]

.SE0Q
L4085
.363
.245
. 926

L7324
.408
.307
.248
.182

. 168
. 158
157
.154

du/dy
[1/51

154
142
114

81

B4,

41

15.

. 256
.583
.B838
.588
471

.758
574
.574
102
. 958

-3

{m/S1]

.814
.275
332
.285
.25€

.189
.158
. 138
.125
115

107
Je
.888
.080

dT7/dv
{C/m]

[sa NN

734
7.
.E632
.178
.B45b

Bb 4

.386
.352
.686
.754
.92

.815
L8386
.2186
ar-

Uow = 28.31

t!
(cl

L4632
L4321
. 354
.281
. 185

. 134
.083
. 080
.138
.052

. 047
. 048
.048
.048

Prt

.9e7
.474
.7e3
.235
.050

+ 4+ 4+ 4+ —

+.125
+.972
+.58¢6
+65.968
+.615

24
.560
274
.8EC

+ 0+
4 —= nr)r

Im

]
[ S~ T |

[msS]

u'v'

2/521

.BB&
.QES
.23
.02
.822

.003
012
.0e3
.o06

.02

002
.eee
.o
.ee!

6AMMA

L4
27
. 104
e
.27

.@E3
.043

2=
o

.@32
L0308

.08
.21 4
AR
.81

[m

u't?

-C/¢&

517
.504
410
.3es

142

.RET
.018

-.00%

.003
.ol

o0
. 001
.ect
.eca



FILE NAME

IFERREERRREE A RS RERERER R AR R RS R R R R SR AR R R R R RS

U = SUM(

AD= +1.2014E+00

A
. 2500
.QES?
.0350
L1250
. 1650
L2052
. 2550
.2B58
. 3250
. 3550
. 4050
L4450
.4B50

250

IVT121083

A(N) « Y°N

1e.
12.
6.
18.
22.
24.
25.
25,
26.
2b.
26.
26.
26.
26.

U

1685
2701
018
3877
€369
682
8947
1877
3854
3603
4046
3147
4@59
39853

)

Al= +2.0482E+02

10
12
16
18

-
2‘_

24.
25.
26.

26

26.
26.
26.

~e

b

<b.

uC

152
.363
. 188
L2778
. 385
495
838
420
.6@3
497
272
108
184
675

AZ= -5.33Q7E+LZ

Station 3 (Laminar)

% DIFF

+

+

1
+
1
+
+
)
!

+

72
.758
+.
.SES
.374
L7032
L4024
.04
.BaB
.529
.504
.100
.840
061

874

IR ZENERERENENEER R R R NSRS Z SRR XSRS R RN RN

T = SUM(

A= +3.52
Y
L0528
. 0652
.@8E0
L1250
. 1650
L2058
.55
.285¢
. 3250
. 3852
.4052
L4450
.4E5Q
.5250

ACN)

11E+0!

ra r)

LS I SN TS I N I N I BN Y SO T N I N U S B SN SV IR SN

DO MA@ T O —

Y N

T

.8488
L1882
AR
L2662
L4497
.8832
.68@3Y
.BO25
.£085
.585¢
.69231
6229
.614%
.6037

)

Al= -5.5924E+0!1

TC

2.778
2.18!

L1585
L334
. 985
.BZS
.536
.522
.560
.BS3S
.702
677
.514

A2= +1,5185E+@2

% DIFF

I+ + + 4

1+ + 4 1

.21@
.13
.1e9
.218
.247
.805
. 194
.231
.3ez2
.02
. 185
.294
217
.34

[ EE SRS REEREREREERERRZEEE SRR E R A SRR AR SRR NS ]
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AJ= +4.5576E+02

A3= -1

L32B1E+02



1VT121053  Station 3 (Turbulent)

Del 89.5 = .322 lem] Tw-Tinf = 7.770 (C] Upw = 26.31 [m/E]
Quall = 151.0 [W/m~2]

N Y U Y T u' v’ t’ u'v’ u't’
feml [m/S] im/51 {(ci {m/S1 {m/S] {cl {m2/82) (m-C/21
1 .B50 12.78 -.27 32.37 4.025 1.233 1.21 -.395 -3.17¢%
2 . @65 13.72 -.44 21.97 3.817 1.43) 1.878 -1.561 -2.28)
3 .@S5 16.41 -.41 31.28 3.932 1.E664 1.0838 -2.248 -2.9¢&¢E
4 125 18.6@ -.55 30.53 2.924 1.242 .782 -,940 -1.871%
5 . 165 21.10 -, 41 3g.00 3.137 1,550 824 -2.35¢8 -1.767
B .205 22.60 -.83 29.57 2.938 1.454 .EBS -2.927 -1.E75
7 .255 22.84 -.36 29.51 2.855 1.428 L7082 -1.600 -1.5¢g@
8 .2B5 24 .49 ~-.47 29.10 2.281 1.486 .586 -1.864 -.B5¢
9 . 325 24.26 -.27 28.62 2.4 1.0186 L 141 -1.075 -.Q1E
10 . 36E 24.3 -.48 29.22 2.330 1.185 B4 -.338 -1.131
1 . 405 24.33 -.72 28.18 2.390 1.014 .658 -.182 ~.933
12 .445 24.78 -.70 28.21 1.800 1.822 L4892 +.318 -.420
13 .4B5 25.3@ -.328 28.96 1.582 .848 .36@ -.556 -,353
14 .525 25.04 -.44 28.48 1,654 1.297 .548 -.B5¢t -.24)
N vit? u'v'2 v'o2t! duU/dyv dT/dv Frt GAMMA
{m-C/S1 [m3/53) [m2-C/82]) 11/9) {C/m]
i +.412 +.728 -.0878 181.613 -27.765 +.265 L1410
2 +.6658 -.489 -.04 32.0¢ES -25.E056 +.65! 127
3 +.825 -1,302 +.7797 77.165% -21.529 +.779 .1e4
4 +.404 -.B0@7 +,2142 €2.760 -17.774 +.658 .08
5 +.627 -3.382 +.4457 45.912 -13.268 +1.067 .07
& +.50¢8 -5.837 +1.0158 21.758 -9,.3323 +1.1B2 .@E3
7 +.270 -4.,938 ~.1406 17.857 -5.22 +1.721 .043
g8 +,165 -10.0582 +.10328 11,537 -3.180 +2.775 Q32
3 +.005 -1, 77 ~.0078 5,467 -.862 440,803 LR32
10 +.223 -2.437 +.8200 2.083 .BB5 -.498 .030
11 +.111 -,858 +.24€3 1.413 1.758 -2.029 .218
12 +.061 ~-.613 +,0488 2.428 2.282 +3.426 AR
13 +.098 ~-. 151 - 4.Q924 8.127 2.183 -1.822 o
14 +.173 +.473 +.7256 15.541 1,552 -.493 ot
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FILE NAME : IUT121053 Station 3 (Turbulent)

.'.'I'0.'l."...'l.i"'ll.ﬁ"i....l'I’.’I.Cl

U= SUMl A(N) » Y*N

AQ= +E.6951E+CQ Al= +1,3278E£+02 Al= -3.3270E+02 A3= 42.BC7QE+QC

Y U uc % DIFF
.@see 12,7788 12.537 -1.8302
.QESD 13.72324 13.937 +1.894
. 0550 16.4109 16.547 +.830
L1250 18.6029 18.642 +.211
. 1650 21.0967 20.807 -1.2758
.2050 22.53855 22.351 -1.082
. 2550 22.8441 22.574 +2.745
. 2850 24,4304 24,211 -1.957
L3258 24,2572 24.342 +.350
. 3650 24,3059 24.484 +.734
.405¢ 24.32E0 24,545 +.884
L4450 24.7815 24.633 -.598
L4550 25.2852 Z24.8568 -1.736
L5250 25.8370 25.320 +1.131

CQ‘..QC.II"IGQI"0.'.‘..Qﬁ”.'."’.'..i'l'

T = SUMI AIN) » Y N )

Ad= +3.3922E+Q1 Al= -3 BE543E+Q) A= +B.2Z4CE+Q! A3= -5.9578E+Q!
Y T TC % DIFF
L0500 32.3718 32.3253 ~.060
. Q€52 31.8€8@ 31.852 -.043
. 0850 31,2910 21,248 -.143
L1250 3@.5335 30.657 +.40¢E
.1EGD 29.85872 20.028 +.137
.2@52 28.5747 28.568 +.048
.255¢ 29.5098 29.22 -.954
L2850 28.1041 <9.102 -.004
L3250 26.6164 28.022 +1.418
. 3650 28.21985 29.018 -.688
L4250 25.1818 29.0¢€83 -.383
L4450 258.2i07 28.152 -.202
.4850 28 .8585 29.243 +.981

25e 29.45%58 29.319 -.4€3

‘.0"..'.'.!’00'0.6'9."'0..0'0..'.0'..0"0
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IVT121054 Station 4

Del §8.5 = .B675 [cm] Tw-Tinf = 2.83@ (CI Uow = 26.58 [m/E]
Quall = 178.8 [W/m"2]

N Y U v T u’ v' ! u'v' u't?

[em] {m/5) fm/51] [C] {m/83] {m/S] {C1] [m2/52) [m-C/S)
1 .ese 17.71 -.3 29.€8 2.220 1.304 , 297 -1.188 -.379
2 .30 19,23 -.47 29.5@ 2.061 1.187 .288% -1.870@ -,2%
3 .160 20.87 -.E4 28.30 1.924 1.128 .284 -1.051 -.334
4 .223 22.03 -.5¢ 29.15 1.954 1.876 .308 -.986 -.404
5 . 300 23.15 ~.87 28.98 1.854 1.000 L3220 -.887 -.415
b .360 23.91 ~-.€8 26.90 1.733 .935 L3224 -.B677 -.280¢
7 .430 24.868 -.73 28.76 1.658 .870 L334 -.587 -, 402
8 .seo 25.2%8 -, 72 28.64 1.437 .BBZ .13 -.485 -.212
Q .570 25. M -.70 28.54 1,236 .740 .289 -,357 -.228
10 LB40 26.10 -7 28.44 .858 .664 . 250 ~.274 -.148
11 718 26.24 -.66 28.41 1.014 .9328 .188 -.B867 -.@c2
2 .790 26.40 -.B7 28.41 .708 LE44 . 178 -.293 -.@c5
13 .85 26.51 -.B6 28.40 652 .E59 122 -, 355 -.237
14 1.040 26.56 -.6E 28.37 212 . 180 N1 -.004 -. 00
N v't? u'v'"2 vzt du/dv d7/dy Prt GAMMA

{m-C/81 [m3/53) (m2-C/S2) {1/5] [C/m]

1 +.14¢0 -.823 +.0531 27.964 -3.271 +.828 .887
oy +.126 -.451 +.0254 25.542 ~3.08) +1.025 . 987
3 +,125 -.470 +.0284 21,542 ~2.757 +1.@7% . 854
4 +.,131 -.BQ1 +.8518 17.883 -2 .445 +1.042 . 988
g +.131 -.574 +.0827 14,594 -2.145 +.999 . 866
[ +.117 -.588 +.1013 12.045 -1,887 +.913 gg1
7 +.121 -.77% +,1354 8,286 -1.620 +.833 857
g8 +,075 -2.34¢ +.0@585 7.098 -1.354 +1.228 812
g +.074 -.966 +.1192 5.152 -1.1e1 +1.025 22
1@ +.051 ~-1.442 +.0655 3.5882 -.860 +1.3@5 .BEZ
1 +.026 -5.591 +.01386 2.304 -.6320 +7.030 L4895
12 +.022 -2.629 +.0E23 1,367 -,383 +2.822 L2332
12 +.012 ~-3.8¢7 +.2111 7@z -.086 +4.129 173
14 +.023 -.0e4 +.002% 1,139 ,2EB ~,397 .@34
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FILE NAME : IVTI121@54 Station 4

[ EE S ERE R R E R E R EEERER AR EERENEEE R R EEEEE R AR AR R RN

U = SUMC A(N)Y & YN )

AG= +1.B476E+Q! Al= +3.1188E+01 A2= -2.3@35E+0! A3= +1 . 1812E+Cs
Y u - uc % DIFF
Yl 17.7083 17.356 +1.413
.@990¢e 19,2255 19.027 -1.835
L1602 20.871%8 20.872 -.853
L2300 22,0283 2.051 +.102
.3eee 23.1476 23.186 +.164
.3600 23.9121 23.584 +.285
.43e0 24,6852 24,732 +.197
.Sece 25,2788 25.307 +.112
.5700 25.7030 25.734 +.096
6400 26.€975 26.026 -.235
7100 26.2288 26.235 +.201
.73¢0 2E.4017 26.381 -,880
.E502 2E.5105 26.475 -. 1324
1.0402 26.5614 26.583 +.118

IR RN N RN EEEZEY R RN EEE R NSNS EENEE R R SRR R RN E N XX

T = SUMC AN} = YN )

AR= +72.8B2BE+C! Ale -2 . 5152E+00 AZ= +2.4E85E+00 AZ= ~-4,1@16E-01
Y T TC % DIFF
.@5e¢ 29.6827 28.B58 -.115
.e50Y 28.48:82 29.83C +.114
L1800 29.3e28% 28.322 +.054
L2ice 29,1451 29.145 -.0eSs
L3020 28.8622 28.885 +.@15
L3860 2€.922) 28.854 -.133
L4200 28.7525 28.741 -.05b6
.Se0 26.64453 28.637 -.0283
LB7C2 2B8.5410 28.5%1 +.024
.6age 26,4381 28.482 +.185
.71ge 28.403% 28.430 +.072
L7802 28. 40228 26,380 -.QE7
.B3ge 28.3874 28, 36€E -
1.0420 26.3s7¢ 28.38!1 +.04E

[ E R RN RN R R R R R R R AN E SRR SRR NN RN
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IVT121855

Del 99.5 = 1.019 {em)
Quall = 180.B [W/m"2)

[13 I =N SN I o8 B

eowom-~Jm

R
12
13
14

Y
{em]

.050
.ese
. 140
.240
.340

L4409
.540
.bae
.740
.B40

.840
1.080
1.240
1.3808

v't?

[m-C/%1]

+ 4+ + + 4 4+

+ 4+ + +

L1323
R
.1e8
el
10z

.088
.oee
274
LRE3
.047

.B324
.oz
.00t
.B03

Gtation 5

Im

17.
19.
20.

21

232.

24.

25.

25

26.

26

U
/5]

63
0!
22
.87
17

es
00
L7
38
77

.15

27.44

u'v"‘Z

[m3/83)

.54
.86

.BOG
.37@
.202
.26€
.358

L4029
.403
286
.275
. 807

i{m/S1]

-1
-1

-1
-1

v

43
56
71

.83
.92

. 91
-1,
.21
.87
.98

00

.05
.03
.98
.85

v'

Tw-Tinf = 2.802 [C)

T

29.
28,
28.
29.
2B.

28.
28.
28.
28.
28.

2B.
28B.
28.
28.

~2¢

{m2-C752]

4+ 4+ 4+ 4 + 4 4+ >+

4+ o+ + +

L0633
.B245
.008@
.eze2
L0137

.@4B3
.2480
.040E
.@732
. 0005

.Qes3
.ec89
.0eob1
.eel8

121

{cl

67
48
34
13
99

85
70
58
43
29

20
12
28
26

{m/S]

2.120
2.010
1,855
1,779
1.664

1,552
1.408
1.33€
1.133
1.028

.B53
.B52
.339
.202

dit/dy
{1/8]

fzle)

[

20.
18.
15.
12.

[EVER N g B s B

— —_ N

271
B55
953
783
920

.3€6
121
L84
.55%
.235

.224
.285
.040
.489

v

[m/83

|
1
1
1

.240
137
.975
.22
.989

.827
.B38
.810
.721
.63

.682
.Ba!
317
.168

dT/dy
(C/m]

.294

ednd =

ree

138
. 965
.1782

.B21
.449
.278
.1e7
.837

787
513
.258
N'Jolr

Upw = 27.04 [m/S)

t!
Icl

L244
.224
.218
217
.217

221
.221
.220
.215
.200

. 176
125
. 087
.BES

Prt

+.8E2
+.885
+1.125
+1.@78
+1.208

+1.184
+1.271
+1.562
+1.486
+2.879

+3,506
+5.8186
+2,160

+.006

{m2/62

u'v'

-1.
.022
L0798
.BE3
.BE7

-1
-1

—

104

L7582
.873
.588
.387
L4209

. 342
.37
.@52
.oes

GAMMA

L0002
.200¢
. eoe
.0e0
.oee

.00¢

.987
agz

[

.8489
.81

.B2e
.2E0
.@85
.@30

3

u

IR rR)

it‘

o
A% I - s B A s BT 4 ) ~
“J LI — M a1

~
-~
~

.182
77
, 1584
128

074
L0282
.oeeg
.o



FILE NAME

IVT121855  Station 5

'lit."l"....'.".QI""Q'QIG.'C""'.QOQ"

U = SUM( A(N) & YN

A0= +1,590BE+01

Y
. @500
. 2902
L1400
L2400
. 3400
.4400
.54022
.b4a0e
. 7400
.8400
.5420
1.05020
1.2400
1.39002

17.
19,
20.
21
23.
24.
24
25,
2E.
26.
27.
27.
27.
27,

U

£248
ec7e
2205

.BEEB

1701
857

. 8856

7117
3593
€87
1509
4426
S3E6
5576

)

Al= +2.3911E+Q1
uc
18.057
18.912
19.3082
21.B3E
23.068
24,230
25,182
25.8E5
26.388
26.786
27.0586
27.311
27.476
27.B57

A2= -1,B7BSE+Q!
% DIFF
+2.28E
-.585
-1.5877
-1.Q56
-.439
+.600
+.626
+.585
+.151
+.065
~.345
LA81
-.218
+.3E62

(A A AR A E R R Y N Y Y Y A ]

T = SUM(

AQ= +2.97
Y
.0500
.2500
.140¢
.242¢
L3400
L4402
.5400
.Bage
L7402
.842p
.8408
1.0500
1.2402
1.2902

AIN) « Y°N

@SE+Q1

29,
29.
28.

-
&~

28,

2¢8.
28.

28.
28,

Z8.

8.
28.
28.
28.

T
BE™
4780
3350

. 1268

938232
84E5
7019
5758
4321
28¢8
2023
1206
@782
@EZ9

)

Al= -2 3309E+02
7C
25.589
29,488
£9.389
28.184
26.99%6
28.825
28.872
28.536
28.418
268.314
2B.22
28.133
28.075
28.055

AZ= +B.BBLIE-01
%X DIFF

-.2ES
.0€8
.184
. 1886
. 003
072
~-.104
-.141
-.056
.083
L1091
044
.015
~.831

+ + + 2+

+ + o+

’CQ’IO.Q'.'.OI0’000illl.'..."'.‘..'l'l‘."

122

R3= +5.1412E+02C

A>= -5.8542E-032



1VT1210S6

Station 6

Del 89.5 = 1,154 [cm]
Quall = 179.7 [W/m"2]

n = ury -

Q@ o~ om

11
13
14

o+ o+

+ + + +

Y
[em]

.050
. @85
135
.235
.335

.435
.535
.835
. 785

.835

.e85
.23%
.385
.535

U
[m/S]

18.25
13.72
20.85
22.€3
23.84

24.85
25.66
26.37
27.35
28.07

28.64
26.91
28.98
29.03

-4.505
-6.352
-5.830
-5.6E5

<

[m/S

=1

~1

-1
-1
-1
-1
-1

-1
-1
-1
-1

73
.94
.00
~1.
.28

14

.37
.38
.38
.44
.45

.5¢
.51
.48
.48

v'

Tw-Tinf = 2,750 1C]

) (cl

-
s

29.
.43

29

28,
29.

28.
.86
.74
28.
28,

-
-

-
-

.82

B0

22
23

97

56
38

o}

. e

.15

28.11

"2y

[m2-C/52]

+ 4+ 4+ + + 4+ o+

t + 4+ 1

.eet
L0341
L0363
.0z238
.0256

.8z
.0288
.8358
L0401
L3N

L0276
.@383
L0231
. 0062

123

.1

u
[m/5]

. 265
.872
.875
.87
.718

N S 0]

.587
.477
.318
. 166
.035

T

.BEB
. 785
.683
.B37

du/dy
[1/5)

20.
18,
18.
15.
13.

1

W oS

— o ca e

540
868
387
612
083

.B@Z
L7687
.878
.758
.835

. 9BE
.432
.434
.93

{m/S1]

— ea e m -

317
. 141
.88
.028
.008

.857
.900
.851
702
.788

.783
. 782

.732

686

dT/dy
[C/m]

[
[T PO 8 ]

.299
224
.19
.817
.25

.545
L3778
218

.o

.8eS

642
.5e¢
.382
.288

t'
[cl

.235
.228
212
.210
.188

.197
.188
.187
. 181
.187

.164
.1289
.098
. 058

Prt

+1.075
+1.05%
+1.127
+1.179
41,321

+1.215
+1,233
+1.114
+1.2684
+2.133

+4,892
+8.425
+12.756
+25.591

=1
-1
-1

~-1.

Upw = 2B.78 [m/51]

u'vl

[m2/52]

.

274
163
e27
845

. 954

.81
.714
.548
.388
. 455

.480
.508
.444
.408

GAMMA

.eec
.002
.002
.0eod
.e0e

.eed
. 985
. 93¢
.978
.BSS5

.B4%
.327
.123
.035

u't’
[m-C/5]

=217
-.2893
-.262
~.243
-.205

-.182
-
-,154
-.123

-.1e1

-.e58
-.028
-.010
+.021



FILE NAME :

X EXXEZEEEZXZENSEREREZRRRRRRRERESNERRE R R AR RN 2 2 N 4

U = SuUMi

IVT1218586

A(N) = YN

A@= +1.7788E+01

Y
. 8502
. @850
. 1350
.2352
. 3350
.4350
.5250
.B350
. 785@
.93ce
1.,0850
1.2350
1.3850
1.525¢

18.
19,
20.
22.
23.
24,
2E.
2B
27.
8.
28.
28.
28.
29.

U
2517
723
8520
6295
8413
8534
B56@

.369!

3454
2670
6427
9112
9836
0278

)

At= +2 20525E+0)

18.
19,
20.
22,
23,
24.
25.
2b.
27.
28.
28,
28,
28.
28.

Station 6

uc

885
589
558
253
€86
878
855
6540
513
085
470
718
927
177

A2= -1,6153E+Q1

% DIFF

+3.
.628
.892
.662
.B51
101
.775
.027
E14
10!
.6@5
.B65
. 185

472

+.513

[ E AR A R E R A R R R X SR AR AR R A SRR E R R AR R R AR AR RN 2 N J

T = SUMIC

AN = YN )

AR= +2.9815E+2)

Y
L0520
L0850
. 13502
L2350
L3350
L4359
L5358
.5350
.7858@
. 9352
1.e85¢e
1.235@
1
)

29,
23.
Zs.
29.
29.
28.
28.
28.
28.
28.
8.
28.
28,
2B.

T
BZ2@2
520!

4235
2732
@3ee
SE6%
8588
7391

5621

3935
2428
147Q
12380
1110

Al= -2.4088E+00

M RTINS PO N

M W @@ W Ww W w

NN
@ m @

(o SN |
@D mw

TC

.627
BB
.510
.38
L1286
.8982
.B16
.687
L5
. 385
L277
191
125
.078

A2= +1,111BE+00

% ODIFF

+

1+ o+ 4

418

.61
.258
.29@
.12e
815
147
. 182

-.145
-.e30

[ Sy

L1189
. 157
LRE2
126

[ R A RN EREEEEEERE RN R R AR SRS RS S R R RS R E R R R XN XX )

124

AZ= +4,1131E+00

A3= -1.B288E-01



Case 2:

Mean and fluctuating velocity:

Mean temperature:
Stanton number:
Shear stress:

Turbulent heat flux and Pry:

125

TUP0909
T0913
ST0907
IUvV0915
IVT0119



FILE: TUPRSDESY

STATION: 1

X3TA = 114 [l DEL = +5,QS52E-4 [m)
cf = C.2B3E-3 DELE = +2.124E-4 [m]
Upuw = 16.65 [m. 52 H = 2.28%

Visc = 1.627E-E Im"I/8] REdell = E.228E+2

1z = 1.174E+5 RE 2 = +2.181E+Z
Del85E = 2.4S7E-0 [m]

Y [ecm) U lm/si Y+ U+ Y/Del98S u'/Upuw

1 etz 1.54¢8 2.63 2.76 LQze . 758
2 .grva 1,857 2.32 2.3t L@2E 1.@%E
2 e 2,285 4,01 4.083 LR4E 1.411
4 .14 2.647 4.70 4.72 .054 1.E67
5 .21 I.843 £.38 5.42 LOEZ V.87

& .Ci5 2.€71 £.42 B.45 .274 2.212
7 .8C2 4,305 7.46 7.7¢ .QtE 2.E75
& LRCE 5.07¢% £.84 g8.87 L1235 2.074
S Nus 5.574 1e.57 1¢.E6 123 3,837
1¢ Le41 7.807 14,82 14,15 L1623 4.7¢e=
11 Loz 9,600 17.48 17.14 203 5,282
12 .ee [y 2¢.CC 15,98 L2432 §.&ct
12 0T 12.44¢ 24.38 22.22 287 .72z
14 L@ 12.25¢% 27.84 22.EC 223 £.782
tE (=N 14,237 21.28 2E. 3¢ SE3 £.e:”v
16 1@ 1E. 24.75 ZE.7E 403 4,551
17 R 15, 38.2 IVLED 445 3.60%
1€ R 15. 41.6E 2e. ot 4tz 2.27e
13 L4 1E. 4£ .57 ZE. 58 Eex 2.07c
2¢ R 1. 55.47 25.45 847 1.324
ol .18t 16.444 bZ.22 25.35 723 1.e22
22 R 16,827 72.74 298.52 .84 -
23 Lo TE L EEC B30 29.54 L9ez £
24 o TE.ETE 52.47 25.6¢t 1.024 LBIE
CE L20 18,522 102.e2 259.50 1,204 =
Jt L4 1E.B4¢ £52.18 2572 1.764 EZz
27 - TR ESS 14E .74 298.74 1.72 77T
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FILE: IUF@9Q8:IZ

cTaTION: 2 (Laminar)

¥SThA = .342 [m] DELY = +8.495E-4 [m]
cf = 1.BQEE-3 DELZ = +Z.E6EE-4 [m]
Upuw = 16.28 [m/E] H = 2,305

Visc = 1,B623E-5 [m"2/S1 REd=11 = EB.S2EE+2

RE- = 2,447E45 REdelZ = +2.7@Q0E+2
Delt8s = 3.175E-3 [mi

Y {cm] U (m/s] Y+ U+ Y/Del139S u'/Upuw

] .ees 1,32 2.549 2.82 .@2¢% 2.182

yi AN 1.516 Z.1E 3.28 LB35 2.B3%

3 L0132 1.722 3.73 2.75 .21 2,803

4 .05 2.00% 4.20 4.34 .43 3.26¢

5 .07 2.227 4.57 4,82 .@54 2.8¢3

g .219 2.491 5.44 .49 .QEC 4,211

7 .22 2.785 £.021 B5.05 LRe7 4,481

g L2232 2. 3 £.S £.E0Q @732 4,.91C

g QCE 3,447 7.4 7.47 Qe c, 358

10 28 3.E15 6.2¢ B.27 @S2 S.FE0
1 LRz 4,268 .42 5.2¢ 1¢4 £.212
12 .4z 5.426 12,26 11.76 136 7.295
12 L@EZ £.547 15,11 14,17 167 £.232
14 LRET 7.547 17.85 16.3% 15983 g9.¢%
=) L2732 g.454 2¢.80 1£.34 2ze §.72C
1B ez 9.7¢1 25.0et 21.e2 L2778 10.272
17 IR 11,088 29.23 24.¢1 L 328 11.219
18 JIVE 11.8¢2 22.60 25.79 L2372 10,922
g L1IT 12,789 37.8E o7LET .418 2.82LC

2 L1863 1Z2.85¢ 47 .55 30.04 LEZ §.927
g 173 14.476 45.74 31.37 .54sg £.ECS
22 1932 1€.025 54.93 32.55% .B0Z 8.140
23 AN VE L 478 Q.E2 35,40 BT £.285
4 233 1£.872 6E.Z¢ 7.9k .74 S.tEs
25 2EC £.85C 74.62 24,82 LE2G 4.1EC
ZE L2832 16.084 £3.27 34.85 L9802 .00
o5 ) TE.0T g1.80 .25 1.e18 2.46%7
25 L3582 1€.7085 102.472 25.21 1.112 1,646
29 LOEZ 1£.228 1@z .87 35.1¢ 1.2Q7 1.E81
22 L4352 16,224 122,19 It.lz 1,264 |-
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LS I I &5
LSV N

P2

LAB3 16,7063 137,41 z5.2¢ .5a2C .976

1
L8235 1€.33C 151,82 35.52 1.878 -1
33 1€.292 180.07 25.3¢ 1. 25
L8922 16,262 265.4C 25,28 2.935 LEZZ

128



FILE:

STATION:

XSThA
Cf
Upw
Visc
RE»

DelS55

Uy &= (P

G wm-~ N

[

13
14
15

16
17
1§

15
j44

I rYR) R
£t T3 —

ra
(.

(SRR

[S I I (ANEN N ¢al

Y

~

N9

-
-

ty

RSN N

b.

[SVRR EV IS I
—_ b m

[cm]

.ee3
e
L0132
.01E
.e17

D m W — g

t)ryrary —

m o= W -l
[ENTE O I ) B W B OV

r)TY T

GEIRUR:-R=g®

m m m

IUF@BE3:Z

(Turbulent)

E

[f'\
-3
{m

1
wn

+
1 n

b
[

)

/813
[m

(m]

U Im/s
3.233
3.652
4,254
4.645
5.4E9
E. 148
£.474
6.648
7477
7.158
7.273
£.74C
g.ecl
9. &8
G.423

12.584
11.21€
11,5586
11.551
12.882
12.75¢
14,015
14,113
13.715
14,187
14,455
16.24%
5,162
15,484
165,160

2/81

DELN
DEL2

H

REdel!
REdel?2

Y+

SN os

15.
19
24,
Z9.

o0

4Q.
47,

54.3

B1
7Q.

73.
8g.
52.
1@7.
121

124,

4%,

TEC.

176.

18¢.

129

.20

-~
s

.04
.95
.E7

.78
L7
.E2
Z.e
.38

P

]

&3

432
03
EZ

53
42
33

PR

45

E2
B2
es

-
Py

.e2

[alal
E2
40

-=

-

2

+1.@17E-3 [m]
+5.452E-4 {m1]
1.5876
1.Q208+43
+6.476BE+2

<
+

4.33
4.83
.70
6.22
7.33

2
[XY)

o r
~

m s MmO ;m
[#a)

rJ

ul
w

9.&8
11,71
12,13
12.21
12.62
14.18
15.€3
15.4¢
15,48

7.27
17.83
18.7€
1£.92
R
18.¢2
16,37
20.47
2¢. 20
te.ie
20,21

QN e O o0
o ~1mm Ul 4a

1ol d €

~
1
~

B on GG R

a

T~ oOYyOo N

Y/DelS885

FEN W 2 }
w0 — N

S

.104
L1328

BT
.189

— ~112 =)
o

ry o raen

oan

-1 S

[}
i

ry ©

rJ
(&)

.18
12
.2e7

.oed

u'/Upuw
7.€58
S.BEE
10.E50
12,1688
12,211
11,5882
13.762
15.@29
14,225
4. EET
11.7%2
12.47%5
14,552
14,570
1E.5z43
1G.E75
=12
15,082
14,E%¢
2.2&7
V3.ET
10,285
11,852
14,.G67E
8,I87
12,88
.05
B.fc2
£.G22
£.25%
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u

(]
(o]
cd

[AD]
)

c4

~
(W]

[al]

3
u

rd

1

1G

vd

251,
4

[e)]
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4
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FILE: [IUP22255C

ctation: 2 (Transitional)

XETA = ,342 [m] DEL! = +§.51E8E-4 [m]
Cf = |,700E-3 DELT = +3,776E-4 (m]
Upw = 16.29 [m/S] H = 2.258
Visc = 1.623E-5 [m"2/S] REdell = 8.849E+4Z
RE« = 3,442E+5 REdell = +3.780E+2
DelB9t = 3.178E-2 [m]
Y [em] U [m/s] Y+ U+ Y/Del895 u'/Upu
1 ,ees 1.2EE 2.67 2.92 .028 Z.24¢
2 o 1,582 3.2 3.3¢8 Q325 3.878
2 .B13 1.8@29 2.84 Z2.81 LQ41 4.222
4 .@15 2.120 4,42 4.46 .G4s 5.325
=) e 2.327 E.0 4,902 .@cd 5.5%8
& 218 2.6502 5.62 c .58 ,0E0 £.521
7 e 2.944 £.18 6.2 .ee7 €.£2C
€ e23 2.2132 £.77 £.77 Q72 7.42E
g 226 7.614 7.€4 7.E1 LeE2 F.772
12 @25 3.8%1 £.52 8.3C .@3z 7.B.8
11 LRIz 4.7%¢ g.E% g9.286 .14 7.EZ8
12 [ 5.5%94 t1Z2.62 11,78 L1386 g8.84C
13 L@53 6.6EH 15.54 14.84 BT g.307
14 LQEC 7.855 1€.47 1€.12 . 138 9,87%
15 2732 §.C1E 21,40 17.62 L2320 1€.3288
16 .@8c g9.741 25.79 2@.51 .27 1¢.64E
17 L1032 11.886 38,18 0Z.Z5 L2265 11.26¢
18 JIE 11.685 24.57 25.07 L3712 Y1.153
tg 133 12,714 36.85% 277 .418 11,147
20 153 Z.€18 44.61 23,12 4g2 10.142
21 L1732 14.418 CQ.6E 29.2 .54% 8,124
22 192 14,5880 56.61 31.5% .Be3 g.24
2z L2z 18,382 2.2E Z2.35 LETY B.813
Z N 15.6¢! EE.2C 32.€85 L7334 £.22C
25 2Bz 15,£78 77.2¢ 32.44 L8289 4,732
) L2582 1€.837 £5.77 3,77 23 4.04%
o7 L3232 1€.245% 94.5C z8.21 1.QEB 2.8aC
g . 352 16.270 102,232 34,28 1.112 2.48C
28 L3EZ 16.222 112.11 4.6 1,287 1.92¢
30 LAZT 16.2E6 128.74 24,26 1.264 1,701
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18,2082
16.232
16.282
16.283

141,
15€.
1€5.

27z,

ce
~~
:

ec

E

.E78
.994

>. 828

ELN =N

LGS I Y I & a T o }
w — r2 N

CJ O
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FILE: IUFC328%3A

ereTIion:  3A (Laminar)

XITA = €72 Iml DEL! = +1.277€-2 [m]
cf = 1.E85E-2 DELZ = +6.265E-4 (m]
Upuw 12.29 [m/S) H = 2.028
Visc = 1,E2BE-E [m" Z/3] REdell = S.BB7E+2
RE ~ = 4 ,I27E4S REdell = +4.727E+2

&

LTZEE-Z ()

[ie1885

Y/Del1885 u'/Usw

-
+
|t
+

Y [em] U [m/s])

£

2.2 .01
2.73 Qe
4,08 Lo
4
5

~]

15
.338
.45
.E78
911

.04
.C16
.e18
.22
.ec4

= -

[B ¢ 13

£

.ES .@24

4 827

[AATNY AT R S V)
o N N

n & oW
rd (N W (N
- —
J -]
m

- -

0o ) P e

6 .e27 2.176 5.82 E.e5 e E.519
7 L2308 2.402 6.5% £.71 .e34 7,852
3 .34 2.748 7.47 7.87 L0298 7,864
e L@zt 2.5878 £.35 §.32 R 6.0:7
o) .eaz 2.644 1¢.56 1€.1¢ .@t5 9.14%
1 .@5% 4,324 12.7€ 12,88 LRES 10.02E
iz @78 B.4Cc 17.1E 18,11 Q53 11122
13 .@sc 6.322 21.E8 1787 112 12.285%
14 118 7.228 25.57 2e.4¢ L1325 12,457
15 L1aE g.3b6c 32.57 2Z.43 i7e 12.28!
18 178 8,252 35.17 25.87 .20s 12.6885
17 .28 Q. 424 IR 25.16 el ¢ 832
1€ 278 11.622 61.19 20.€E3 219 g.iZ¢2
1¢ L2IE 11.5587 72.2¢ 22.28 J3TE TLTe
20 L2378 11.815 83.20 2zZ.€2 423 E.EVE
2) 478 12.@36 105.2C 33.64 .Bag Z.iE%
22 .57¢8 12.108 127.2% 32.84 .BEZ 1.8I¢
P ETE 12L2I0 149.Z24 z4 .18 77T TLT Y
24 .E2E 12,268 182.27 24.27 .8a8 1.262
Iy .S7¢E 12.280 21E. 25 3408 1.121 1,128
26 1.178 12.282 255.21 34.27 1.25@ G647
27 1.37¢ V2LIET 222,54 34.2% 1.578 Se:
25 1.E7¢& 12.297 389.2¢ Za4.28 1.823 56

25 1.67¢& 12.28E 435,4% 34.24 2.287 g1e
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FILE:

STATIO

XSTA

(52 3 - ST I O

S m-ym

18
17

‘¢
13
20

21

-
-~
-
24
=g

s

b
"
o

25
25
e

IUF@32353A

i 3A (Turbulent)

= 572

[m]

= 4.1QQE-3

]

i,
= 4,32

E.

=
2

Y [em)

.ece
.0ve
@12
214
.@1E

LO1E
el
e2s
ez
.QZ0

3

Yooy O

S 0N

1N g )
(4]

(b Gy F) e - e
<3 S IETE BN T I ) ) -3 & — W
o [aFERAGEN 2« BN RN« ) [S BN SR A e a BN S Y]

1 ¢
&)

1d - 0 om M
[SAl 23]

<y -y -

U Im/s]

[ I B O

~J

11
11
[
11

S Mmoo A oe B G

W w o m

2.29 Im/S)
B2EE-5 [m"2/51)

.71E
.858
.241

= =agd

oS

L840

L4024

.B3E
10.
1e.
12,
.21e

158
525

2t

412
.E74
.E5C
.BZ29
Ny

DEL}
DELZ

H

REdell
REdelZ?

S @ 0 - m

13.
16.
18.

2E.

77

P R
40.
5@.
6C.
7€,

85.
112,
J42
1632.
.9C

128

187

tg t)

(2]

Ol M)

47
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Y+

.74

-
“

L
.79
.48

.16
.19

==

.24
.27

.64

M
4z
13
71

S5
ae
B7
94
26

18
el

&€

.49
4.85
4Lz,
.82

==
o

+1.66SE-3
+1.15QE-3
1.4865%
1.,274E43
+6.653E+2

<
+

[¥d} w o~

L P D

14.
14.

1€

.

1E.
16.

17.
1E.
.67

18

16,

=0
Ay N

[ - S - €Y IR ]

.79
.80
.49
.25

.64

.42
.BE
.18
.16

T

e

€
7
47
24
9e

42
~c

=

=
=

16

.50
.73
.93

-r

.25
.2

[m]
{m]

Y/Del895  u'/Upw
.25 4,515
011 5.38¢
014 E.845
016 €.265
018 S.045
.e21 18.580
.ec4 11138
.88 11.66E
031 17,073
.034 13.423
.@29 14,057
L0434 12,815

PS5 14.443
e8s 14,242
.83 13.685
112 3,458
138 13,805
170 12,805
204 12.527
261 12.426
318 11.78¢
.376 11.816
423 10.615
548 9,362
662 7.672
777 §.062
.949 7.00%
IR §.327
1.350 s.00r
1.575 g.ece



FILE: IUPRSQCEESA

sTATION: 3A (Transitional)

XSTA = 872 [m] DEL1 = +1,33CE-3 [m]
cf = 2.600E-3 DEL2 = +7.841E-4 [m]
Upw = 12.29 [m/E] H = 1.764
Vigsc = }.B2EE-5 [m"2/8) REcelt = 1,828E+3
RE- = 4 ,322E+5 REdelZ = 45.7QCZE+C
DelB85 = B8.726E-3 [(m]
Y [eml Ullm/s) Y+ U+ Y/Del98E u'/Upuw
1 .014 1.660 2.60 3.75 .@18 7.934
2 .26 1.952 4.35 4.40 .28 5.156
2 MRS 2.145 4.89 4.84 e 16,385
4 ez 2.513 5.71% 5.67 .024 11.68132
5 .024 2.7g3 E.53 6.28 027 12,228
6 ez7 3.105 7.35 7.0@ @31 13,811
7 232 2.238 £.17 7.53 252 13.857
e 624 3.815 9.2b 8.61 .@38 14.78S
9 L@3E 4.044 10,325 e.1Z €43z 14,872
10 L0445 4,656 1z2.e7 12.59 et 15.52¢
1 .@58 .23 15.80 12,02 QEE 15.417
12 .€75 6.253 21.25 14,11 ¢c3 16.€71
13 03e £.885 2e.7 15.78 112 14.Q13
14 .1 7.696 22,16 17.38 135 14,248
15 LVaE §.4%2 40.34 19.13 170 120172
16 176 S.168& 48 .52 22.68 .2e4 12.645
.226 10.044 €Z.15 22.6b L2E1 12.18¢%
1€ .278 10.554 75.7 23.%1 .318 11,410
LI2E 11.@20 29,41 2s.ec L3786 18,38
29 .378 11.4E5 102,05 25.85 433 6.624
1 L4878 11,7587 120.31 JE.B3 .54R E.715
22 .B7¢€ 11.865 157.53 27.e0 BE2 4,527
22 LE78 1213518 1g4.84 27.37 7T z.77s
2 LE2E 12,222 225.74 27.5¢ .925 2.55¢8
25 .97¢ 12.250 266.64 27 .E4 1.121 1,451
26 1,178 12.26€ 32117 27.68 1,352 1.e2¢
g 1.27¢8 V2,267 37.79 27.68 1.879 L8702
28 1.€87¢ 12.287 457 .48 27.75 1.9232 LES!
2¢e 1.872 12,268 BZ5.2¢ 2T 2.2 Laig
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FILE: TUF2SE3933

e7ATICN: 73 (Laminar)

XETA = .B72 [m]) DEL! = +5.704E-4 [m]
Cf = 1.7S7E-3 DELZ = +4.804E-4 [m])
Upw = 16.18 [m/C] H = 1,973
Viec = 1.,EZSE-5 [m"2/8] REdeit! = B.EBIE+2
REx = 5 B9I1E+S REdelZ = +4.,882E+2
Del885 = B.838E-3 [m]
Y [em] U (m/s] Y+ U+ Y/Del8SE u’ /Upuw
1 .e1e 1.547 Z.1Q 3.22 .0832 2.077
2 .e12 1,771 3.E9 3.ES .014 4.00¢0
3 .14 2.023 4.28 4,22 .@1B 4,488
4 .R1E 2.297 4.87 4.79 .08 5.0:C
5 .Big 2.662 S.46 5.65 .81 5.121
B .l 2.908 6.05 €.06 .023 €.25¢
7 .22 2.104 6.64 6.47 .25 6,173
8 2za 2.4889 7.22 7.23 LRl7 6.E9%
9 @2k 2.710 7.82 7.74 .@20 b.EEZ
te .@25 4,27 g.71 §.502 L33 7.€2¢2
11 .32 4. 47 9.E¢ 8.32 238 7.8E5
12 L@ZE 4.,9C% 18.77 10.23 L2410 g.£8z
2 .84l 5.88C 12.05 11,65 .Q4E 8.¢71
14 .@51 E.B3S 15.20 12.8%5 .2=5 1¢.BEZ
15 Lae) 7.E88 18.15 16.832 L@ES 11,388
1E e £.4E93 21.10 17.64 Q& 12.72¢
V7 QEE 5.€33 25.E2 2@.21 @57 12.z22¢
1€ .16 1¢.721 2 3 22.46 118 2178
g 136 12.28¢ 40.2 2E.EE 183 12.475
e .1BE& 1242 49,14 27,969 16E 11,228
h . 18E 14123 5g.o0 25.46 L22@ 10,422
22 L2386 15,871 £3.€EC 21.42 .2b5 7.50¢
g 285 18,865 £4.56 Il.4¢ L3200 §.747
24 .33 15,627 95,3z 3.00 L2786 4. 122
= ZEB Z.3851 114.0¢% ZZ.27 - 2,407
26 .48E 16.214 142,55 3z.40 .5as 1,623
27 .E2E 1E.10% 17211 3Z.E8 .B56 1,703
g LECE 16.0289 222.82 2Z.588 L7688 1.2e9
ZS .E2E 15,088 24€ .88 33.57 .83 1,175
e .82k 16.214 291.17 2.8 1.104 1.C8C
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FiLE: IUPQSRSS3

e7aT1an: 3 (Turbulent)

572 {m] CDELY = +]1.470E-2 (m]
cf = 4,5Q22-2 DELZ = 41.Q14E-3 [m)
Upw = 16,18 [m/S] H = 1.40

Visc = },B2BE-5 [m"2/5] REcell = 1,.414E43
S.ESIE+S REdeiZ = +1.005E+3
DeiG85 = E.91ZE-2 [m]

>
w
—
>
H

m

m

>
n

Y [eml U lrm/s) Y+ U+ Y/DelS8t u'/Upw

! .@e3 z2.e18 2.78 3.87 .ee3 5.4E4
2 .o1e Z.35¢ 4.72 4.47 N 7183
z AR 4.C¢15 5.87 5.24 .13 6.45E
4 .4 4,464 6.61 5.82 Q6 §.186¢
5 LB1E 5.237 7.5E 6.82 L0186 1¢.22¢€
E 218 §.G4¢ 6.5¢ 7.23 .82 10810
7 .0zR £.Q57 S.45 7 .ez2l 11.e:5
& .ez2 E.EZE 12,33 8.82 .0t 11.817
g Lec4 E.7ZC 11.34 .7 .eIv 12,135
1G oun 7,234 12.75 S.E2 e 11.7€¢S

1 eI 7.ESC 14,17 e.el .34 12,112
12 L@z 8.122 18.08 16.60 N 12.129
13 LR85 €.857 16.42 11,12 .24 12,182
14 .233 5.272 23,15 2.2 L@ES 15.75¢
15 .Qtd 9.32¢ 27.87 12.91 .@ED 11,E7S
18 .QES 10.27E 22.58 .38 .77 11,227
17 L2084 12.757 36,k 14.02 .234 11.esz
18 Led 11.1¢e 45.12 14.49 .17 10.571
18 L1324 11.7¢c 62.50 15.28 J1EE 1¢.637
22 .1e4 io.lze 77.47 15.92 J1ES 10.4842
i L1843 12.560 91.E64 1E.28 L21E 18,118
s L234 13,124 11¢.52 17.10 .2b3 10,28
22 Loed 12,852 13415 17.75 318 §.7I%
o4 L3248 14,042 187.77 16.2¢ .375 8.7CC
t Y 14,338 161.2¢8 18.76 LA §.6:%
it L4584 1a . 826 228 BL 18,252 543 T.EC:
o7 .54 18,204 27565 159,61 .E55 . E.%CC
2g B2 t8.2¢z z2Z.e8 19,82 .787 6.112
23 .el4 15.618 383,54 20.24 . 936 €.ez:2
< .584 1C.BES 484,50 cl.es 1.1¢4 4.7¢57
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1.134 15.717 535.8% 20.48 1.272 3.E5¢
1.284 165,767 E@5.50 29.55 1.441 J.444
1.484 ¢.000 7€0.57 .00 1.665 0.000
1.6E4 16.057 78E.44 20.52 1.€59 .BE”
1.564 0.209 §37.15 e.e0 .226 e.eCc
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FILE: TUFP@325:3

cTeTIoN: 2 (Transitional)

»ETA = 570 [m] DELN = +1,152E-Z [m]
cf = 4,000z~ DELZ = +7,5EZE-4 [m]
Upuw = [E. 18 [m/%) H = 1.52Z

Vise = 1 ,EIZ8E-5 [m"2/S] FeEdeli = 1.147¢+3

RE~ = 5.ESIE+D REdel? = +7,821E+Z
£.912E-3 [m]

(=)
4
o
3]
A2
|

[~
Ny
o
)
€

Y [eml U lm/s] Y+ U+ Y/Del285

1 .ees 2.454 2.56 3.39 .@23 b.ec4
2 .02 2.87¢ 4,45 4.1 et 7.€2%
3 02 3.5C5% 5.34 4.64 L0133 9.22%
4 014 Z.97@2 £.22 5.49 .0k 10.115
g e 4.614 7013 6.40 @1z 11.474
5} .0€E 4,838 g€.02 E.€8 .20 12.049
7 .e20 £.I83 8.81 7,40 Le22 12.745
B ez 5.8%1 §.88 £.053 .02t 12,485
3 LeZa B.CV2 10.€ES £.31 Le27 12,8232
10 Q27 &6.EE3 12,82 .22 L@I0 1Z.EEC
vl .ece £. 985 13.26 8.E7 ez4 172.94¢
12 LE34 7.408E 15,14 10.24 (ot 14182
13 LEES 7.5'S 17.27 1¢.82 gad 12,806
14 .ee3 .75 21,82 12.83 est 12,888
15 .e=3 9.284 Ze. 27 12.97 433 12.9:¢8
1€ LLES 9.882 2e.73 2.83 077 12.504
17 .Q84d 1C.4¢668 Z7.41 14,51 @54 11,977
[ L1243 11,6835 4E.3C 15.28 117 11.45;
1a J1I4 11,845 Eo EE 18.37 182 11,188
2@ L1Ea 12.516 3.04 17.22 . 164 11188
2 184 12.ee2 g6 .40 17.5¢ .28 pr.esd
22 4 12.662 164.2 16.8¢ L2832 11,005
o3 2zs 14,250 12€.46 15.70 .3i5 iC.ITC
-4 24 14 .EE5 142.74 2016 278 5.€15
= Szd 14,861 171,81 20,52 451 £.625
ZE LATa 15.375 215.54 21.2E .Bé3 B.7T1
27 .54 15.7¢8 2BC. B2 2.7 .EZ5 E.12:
o< .BEd 15.677 2e2.81 21.94 .787 2.8z
25 .E354 1E. @21 371040 2207 .938 2.58s
14 .9z2 1E.18C 425.21 22,3t 1.1ga VLEZE
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N sty -

U L OGN

1E.114 5@c. ¢! 2z.27 1,252 1.224
16.10S g71.82 22.286 1.421 1.ele
1€.222 EBC.5E 22.42 1.6E5 .Se2
16.127 748.95 22.289 1.€89 L5182
16.2320 £83.55 22.42 Z.22E .954
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FILE: T1UPRS0S54

57Aa7ICN: 4 (Laminar)

¥STA = LB22 [ml] DEL1 = +8,222E-4 [r)
Cf = 2.200E-3 DELZ = 40 474E-4 [m]
Upuw = 16.28 [m/S] H = 1.,70¢

Visc = 1.627E-5 [m 2/%] REdell = G§.28EE+Z

RE~ = 8 Q57E45S REdel? = +5,4B2E+2
DelS85 = 1,3Z29E-2 [m)

Y {cm] U [m/s) Y+ U+ Y/Del8585 u'/Upw

1 005 1.BEE 1.64 3.87 .eed .78
2 .22 2.015 2.84 2.M .ees 2.eIZ
3 .12 2.55% 3.64 4.73 .00S 4.422
4 LQ1E 2.847 5.16 5.24 .12 2.772
S e 3.516 6.85 6.47 .@15 5.16¢%
S 025 4.7CE g.E2 E.BE .@19 5.et4
7 LeIe 5.825 12.189 1¢.15 223 &.5L0
2 .RZE B.ET1 11.€8 1217 ez 7.45!
9 .64t 7.I73 15.22 15,87 @24 9.82°7
1¢ .e5c £€.3¢ 1£.54 16.43 L@ 1e.7Es
t LeES g, BEE 21.B8 16.58 .@48 §.EE5
12 .e7e Q. 1EE 28.21 1€.75 6113 14,544
13 NAST 11.EZ5 21,89 21.40 e g.8:32
14 JYZE 12,069 41.9) 24.QE @54 12.6¢8E
15 . 155 14.1E9 51.83 26.0¢5 .11E §8.73¢
18 186 14 . €C; B1.95 27.25 .22 9.872
17 LZEE 15,843 8t.Z5 25.16 L2135 .42
1& L2258 15,800 12¢.7 2g.e5 LZEE 4.4:5
13 L4EC 15,873 162,14 23.40 L3R Z.BE5
20 LEZE £.@59 212.24 2E.B8 LATE 2.85C
21 7EE 16.1c7 CEZ.ZIZ 25.6@ cev 2.47C
22 . 585 16.268 22912 28.95 73t 1.1t
22 LI 43 .21 738,62 AC.e3 2EC 1,824
24 1,288 TELZEZ 482.72 2¢.12 1.22% 1,241
Zt 1, ECE 18,272 529.%5 30,14 1,164 1.8z
2k 1,728 18.277 58&.31 g5 1,333 1,042
27 1. GeE 1E.ZE8 BEZ.10 3¢ 17 1,423 L524
2¢ 2.1k 18,282 729.€9 22.88 V.EZ2 .98
-t A 33 16,3232 £30. 09 .1 1.858 872
=C Z.7BE 16.274 93¢.2¢ 3C.14 c.e=p LGas
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FILE: IuUFQSC9:4

sTATION: 4 (Transitional)

~
[02)
—
I
n

.600 [m2 DEL1 = +1.BEJE-2 [m]
Cf = 4 . 2@RE-3 DELZ = +1.182E-3 Im]
16.28 [m/5) H = 1.359

Vise = |, EZ7E-E Im"2/5] REdeltl = 1.B7IZE+3

RE - = §,857E+5 REgelZ = +1,18B6E+3
CelS3% = 1.33SE-2 Im])

[y

ha)

£
n

Y [cml U lm/s] Y+ U+ Y/De1985 ut/Upw

1 .e0% 2.@E85 Z2.54 2.75 . 004 3.2¢82

2 .23 2.€851 3.82 3.8 N 5.3et

K .e12 2.647 5.3 4.86 .ecs 7.8

4 L2186 4.703 7.18 6.2 @12 §.555%

5 22 C.8&CZ 9.456 7.72 .015 3,87

E .@25 6.837 11.77 9.1 .@18 10.E5C

7 LRz 7.58E 14.07 18,07 .ezz 190.65E

g ) £.254 16.25 11.02 .e27 12,772

S .45 Q. 19¢ 2).e¢ 12.24 .@Z4 1¢.682

1 LEEE 5.%700 2E.B! 12,02 L4 1¢.i114
11 LQES 1€.161 J0.22 15.54 .@49 10,053
12 LET7E 1@.445 34.84 13.62 .@S3 9,c2:2
12 L2586 12,982 44 .07 14 .E4 el g.eve
14 128 11.541 7.91 18,36 LG54 E.E24
18 L 15E 11,88E 71.76 15,84 LH1B £.ECC
16 .1EE 12.254 g§5.60 16.33 135 €.B2%
17 .cE% 12,051 121.74 17.44 213 &.679
1€ .38 12.76¢C 177.€9 18.37 .2E5% g, 217
15 L4ES 14, ZES 224.03 19.14 L3863 iy
] LB35 15,025 292.2¢ 2 4 .475 6.8¢¢
Tl L72E 15, €08 SEC.47 20.78 LE7 5.741
22 .9:25 15,929 454.76 21.3¢8 73E 4,225
i 1. 1EE 15,218 €37.05 2r.e0 LEBES A
24 1.256 16,200 BZ23.24 21.75 1,225 1.8E%3
5 1.58% 16,260 721.863 21.ER 1.154 1,312
3 i.78E 16.272 82Z.9! o1l g 1.223 LI
27 1.988 16,227 9:8.20 Z1.83 1,453 .62l
CE Z.lce 16.2% 1¢¢2.49 21.7€ 1,632 . 827
2¢ Z.4z¢% 16.2:2 }rag 57 SVLUED 1.856 LC7a
e Z.T7kE 1£.274 12EEL3E ARI 2.e:¢ .GLl
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FILE:

ETATIC

XETA
Upw
Visc
RE «
Del93S

[T S AVENS B

Qo m g m

y

taPr) = = -

rl

N

TUPGBG3SS

S

= 1.¢29 [m]
= 4.@¢50E-3
= 16.58) [m/t]
= 1.62%E-5 [m"2
= }.QEZE+E
= 1,743E-2 Im]
[em]) U {m/s]
.00 2.318
L@ 2.825
2'e 3,475
o4 4,887
218 5.E3%
.gz4 6.722
L2zs g€.208
Lpas 8.CEk4
L @54 g 757
274 V¢ E2E
Lesa 11,241
L1324 11, E1Q
. 164 12.219
. 254 12,254
AT 13.86ES
494 14,261
£44d 14.£30
gLd 18,2480
Qoa 15, 85F
Z44 1€£.256
444 16.50!
44 1£.72¢
°54 1E.7¢EC
144 16.7@C0
444 1£.615
744 \E.,8C2

o
—

DEL!
pELZ
H
REgde 1
REdel
Y+
2.583
2.8
4,75
b.E4
£.9¢
11,28
15.32
20.5%8
2E.22
35,51
47 . 8C
b7 .3
92.25%
126.72
183,15
225.602
289,07
zaz .17
4EC . QE
£77.8¢&
BE7¢.€6
762.75
£79.68¢%
3Gt . 20
113824
274,69
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42.033E-2 [m]
+1.8388-3 [m]
1. 3B

2. 1B0E+3
+1.587E+3
U+

z.ev
2.87
4.54
£.08
7.72
g.8¢
10.¢88
12,87
12,88
13,81
14.5
18,28
TE.C5
17.26
16.23

18. €5
1,68
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J2.eE
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5.212Z
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8.004%
8,457
1¢.052
12.618
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FILE: T@51Z51

STATICN: !

Xsta = 114 [m] Del-ther = 1.S8SE-32 (m]

Tw = 34,07 {C) Del-enth = 1,6G4E-4 [m]

Tinf = 2Q.E5 (C) Del-cond = 6.857E-4 [m)

Quw = 1.734E42 [W/m~21) Re-enth = 1. E25E+2

Yeff = +5.20QE-G [m] Pri = 0.022

Cond = 13,20 Qadded = 13.72 {W/m)

~
Y {cm] T IC1 Y+ T+ Y/Be!S85 DT/DTw

1 +.005 2.000 .00 e.ec 2.002 0.002
by +.0e7 52.646 2.36 1.57 .45 .@SS
2 +.00% 22.556 2.70 1.90 .50 .1E
4 +.003 33.489 2.e4 2.15 .857 122
5 +.010 23.374 3.38 2.58 L.BE3 .18€
E +.012 3Z2.208 4.05 3.18 .076 L1583
7 +.214 33.QES 4.73 3.7 088 .224
g +.216 32 .8SE 5.42 4,24 101 L2632
9 +.Q18 22.752 6.10 4,87 13 .284
1@ +.@20 32.64C 6.78 £.29 12E .218
1 +,022 22.457 7.4E c.82 .138 . 351
12 +.828 32.25%0@ £.83 6.74 .164 L4077
13 +.@30 31.53¢ 12.21 7.E5 .1E3 L4863
14 +.224 z 20 11.5%8 .34 .24 8032
15 +.032 31,62 12.9 9.07 L2283 .846
1€ +.047 31.445 14,34 8.74 264 £E
17 +.Q4E 31.273 15.72 108,38 .2£9 .EZ4
18 +.e%) 31.084 7.45 11.09 221 BET
19 +.26E 2Q.805 19.1¢ 11.7€ LIEL 705
e +,081 3,741 20.91 2.2 .IB4 742
21 +.28¢6 3¢.534 2..64 12.83 L4158 77
i +.071 3¢.452 24.2€ 1Z2.46 < 8o
Z3 +.051 20.227 27.85 14,21 LBI1C .E52
24 +.0%1 Jg.os6! 2.3 14.94 BT .83%5
= +.,1¢1 28.817 24.78 15.482 .BZE 927
2E +.111 25.€15 25.2 15.56 .695 . 952
27 +.121 29.743 41,71 i€.14 TE! .92%
ZE +.141 28.647 45 .64 1€.50 .687 .9E7
o5 4181 28.EQ7 5c.c5 1€ .65 1.013 .95%¢
30 4,181 29.59 z .45 16.71% 1.139 .959
3 4,201 25.E9) £3.3¢% 6. 71 1.2BS .8%9
zz +.201 298,E8¢ 75.71 16,71 1.454 1. ea0
Z7 .28 Z3.8t35 Q0. 41 1€.72 1.EZN 1,838
32 +.25 25.5¢8 134,91 16.72 2.461 1,682
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FILE: T2313:tC

STATIGHN 2
Xsta = 242 (m] Del-ther = Z.54EE-Z (m]
Tw 537.25 (€] Del-enth = Z.712E-4 [r])
Tinf = 29.44 {C] Del-cond = 1.3Z1E-3 [ml
Qu = 1.54RE+2 [W/m"C] fRe-ernth = 2.B4TE+Z
Yeff = +1.00CE-4 [m] Fri = @.00C
Cond = 13.20 badded = BZ.3¢ [W/m]
Y [em) T I(C) Y+t T+ y/DelS95 DT/DTw
1 +.01@ 9.220 ¢.00 .02 ©.2020 ¢.QLe
2 +.2 3E.483 3.328 2.65 L0354 . @85S
2 +.014 36.418 3.94 Z2.e7 L0238 17
4 +.0186 38.222 4.51 2.55 .B45 132
) +.2i8 36.048 5.08 4.1€ .05 L1858
) +.020 35.922 5.€5 4.60 .58 AT
7 +.@22 35,771 6.1 S.13 L0982 .181
8 +.824 35.634 £.78 S.E0 .@E8 L2283
e +.027 35,280 7.64 £.45 .076 .240
10 +.03¢ Z5.1ES €.50 7.16 .@85 .2EE
11 +.@3 35.0456 89.64 7.86 .@%E 284
12 +.02%2 34.718 11.0¢ g8.51 1 e 227
13 +.04 34.508 12,52 §.55 124 .54
14 +.04 34,201 12,9k 12.56 L1328 291
15 +.054 33.8%4 15,41 1i.326 182 L42¢
1€ +.0F 22.528 18.31 12.57 L1B2 47
i +.074 32,125 21.2¢ 14.4% .2ee 5Z2
1€ +.C&4 ZZ.EES 24 .15 15,98 L2337 2g
15 +.094 32.291 27.0 17.40 285 E40Q
2¢ +.1024 Z2.00¢8 2. 02 18.41 L2582 ET7
21 +. 114 71,6643 22,97 18.64 222 721
A +.124 31.2I8% 35.9¢ 22.60 L2680 7ct
23 +.124 31,124 38.87 21.88 . 378 761
24 +.144 Z0.EG3 41.£4 22.55 L4008 LBk
25 +.153 Z0.545 4E.28 22,66 .44¢ LEBEE
2B +.174 32.245 S0.72 24.28 .49 LE52
27 +.164 30127 56.60 °5.14 .G47 .g18
28 +.214 258.523 2.52 2E5.85 ,b24a LG48
23 +.7244 28,740 71.35 JE.E5 .68¢ L&E3
2 +.274 &, EED gg.1t 26.77 773 i
B3 +.304 25.610 ge.5E 27.e5 7 .887
2 +.324 28.582 e . 77 27.22 .84 .9s:z
2z +.364 28.537 108 .57 o731 1,027 .9%¢
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FILE:

STATION:

xXetea
Tw
Tinf
Qu
Yeff
Cond

[ a1 8 N~ GU I 4N }

- oW -l

-4

o

LUKV € [ o8 J o0 B 5 |

~ @

TRZIZZ3A

3A

= 572 (m]

= 3B.05 {(]

= 29,83 (C]

= 1.2208+42 [W/m”

+1.802E-4 [m]

= 12.20
Y [eml TIC)
+.818 9.020
+.02@ 35.275
+.02Z2 35.122
+.024 34.97%
+.0C6 24 .£04
+.028 34,757
+.02@ 34,840
+.025 24,2286
+,040 34.118
+,045 25.864
+.050 22.8€3
+.0%E 22.715%
+.0ES 32.495
+.075 33.25%5
+.0¢gE Z2.1489
+.1@5% 3C.BES
+.12¢ 22,4320
+. 145 22180
+,1B6% Z1.EZ4
+.18¢C 31,856
+.218 31,218
+.24% Z0. 535
+.2EE 30.877
+.285 3¢.E7E
+,225 2L 4ACE
+.265 2e.228
+.415 72.¢7
+.4EZ 29.9%5
+.815 2G.E3E
+.525 25.887
+.B685 2%.7¢4
+.7ES 25.73282
+.BEC 29.725

2]

Y/Del985 O7/0Tw

Del-ther = §5.271E-3 [m]

Del-enth = B.EZ2E-4 [m]

Del-cond = 1.393E-2 [m]

Re-enth = 6.3Z21E+2

Prt = 0.20C

Qedded = 77.48 [W‘m]
~

Y+ T+
0.20 g.ed
5.27 2.4
5.80 4,05
£.33 4,57
£.E6 5.28
7.28 .47

7.93 5.9%

8.2 7.25
10,62 g.11
11.85 9.17
13.2 9.42
14,61 9.79
17.25 1¢.7¢
18.88 11.68
2Z.BE 12,14
25.086 14.19
33,48 18.14
2z.87 16.21
44,71 17.65
45.76 1€.E2
57.84 20, 2%
B6.11 2Y. &
71.58 21.68
7S.EC 22.89%
87.95 23.84
SE.83 24.28

112.58 25.e9
128.21 2c.42
139.86 25.8%
183,45 2E.EB
1EQ.74 2E.41
227.8% 7E.B2
225,15 2B6.53
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STATION: 3

¥sta = .572 [ml

Tu = 74.43 (0]

Tinf = 25,35 [C)

Qu = 1,EGS5E+42 [W/m" 2]
Yeff = +1,100E~-4 [m]
Cend = 13.2

! +.219 ¢.022
2 +.013 3z.724
3 +.,015 22.567
4 +.217 33.48%
S +.019 22.321
6 +,2C01 32.128
7 +.Q23 23.048
€ +.025 2.982
9 +.0322 32.EE8
i@ +.0z¢E 22.58%
[ +.045 Z2.3e2
12 +.0%5 ZZUVE
12 +.0ES 31.947
14 +.075% 21.819
15 +.0ES Z1.Bf0
1E +.115% 31.278
17 +.125 21.Z2¢
1E +.165% Z1.e%81
19 +.18C Je.ei@
20 +.218 22.674
z +.045 KO- N
22 +.225 30.324
22 +.245 3¢.128
24 +.445 29.812
25 +.54% 25.733
ot +.64% 25.8232
7 +.74% 28.5%57
2e +.845 2G.5815
29 +.G4% 05,471
ae +1.€45 29,445
R +1.045 29.440
ZZ +1.,44% 2%.4%C
22 +1.748 28.44¢

Pel-ther
Del-enth
Del-cond
Re-enth
Frt
Qadoed
Y+
2.20
5.66
£.54
7.42
£.29
817
10.05
1¢.93
12.14
15.24
19.7%
24 .17
CB.5S
27.02
4).862
5@.7%
53.63
ES.54
£1.82
as.2
1ez2.7@
121,01
163,28
138.07
242 .64
287.5%
IZ2.7S
Z76.89
421,71
46E .40
5EC.E8
£44.9¢
77E.85
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= 1.010E+32
= .950

= 9E.Z3 [W/m]

~

T+

¢.eo

3.74

4.50

5.27

£.70

£.58

7.03

7.35

g.86¢

§5.42
1¢.68
11.59
12.42
13.€8
14,22
15.24
15.387
16.84
1£.04
18.71
18,7
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21,38
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STATION:

Xete =
Tuw =
Tinf =
Qu =
Yeff =
Ccrnd =

Y [cm]
1 +.007 @
P +.009 2z
Z +.011 23
4 +.013 32
g +.015 22
B +.07 2T
7 +.0189 ZZ
£ +.229 3z
8 +.228 32
1Q +.071 2t
11 +.035 Z
1z +.041 a
13 +.2%1 Z
14 +.08 3
g +.071 =z
1€ +.,081 3
17 011 1.
18 +.131 2e.
g +.1861 20.
2 +.011 e
2 +.I2B1 e
Py +.361 e
23 +.451 30.
4 +.EE1 z
25 +.711 9.
28 4+.861 g
o7 -1, 081 2
zt +3.28) <9.
) +1.41% R
20 +1 .66 5
3 41,71 29
oC +1, 650 oG,
I +2.6t ~o

LEQD [m)
23,5 (C2
29.25 (C1
1.7388+2
+7.€02E-5
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FILE: T®381355

STATICN: 5

Xsta = 1.0 Im] Del-ther = 2.028E-2 (m]

Tuw = 27,8V [C] Cel-enth = Z.11Q0E-3 [r])

Tinf = 29.06 [C] Del-cord = €.809E-4 [m]

Qu = }.734E+2 [W/m" 2] Re-enth = Z,1B4E+3

Yeff = +5.000E~5 [m) Prt = .GE5P

Cond = 14,20 Qadded = 181,54 [W/r]
~

Y leml T IC€] T+ T+ Y/Del935 DOT7/07w

e.eeo €¢.eed

~
L]
8]
<
[
«
L]
®
L)

! +.206 2. &

2 +.008 22.¢7 3.686 2.E8 .eea P20
> +.012 52.08¢tg 4.57 2.25 @25 L1486
4 +.¢12 Z2.86E 5.45 3.7 .00s L1B7
5 +.014 22,721 6.41 4,43 e L1858
6 +.016 32,882 7.323 5.27 .0es 227
7 +.018 32.32E2 E.2E .23 .025 2ed
& +.028¢ 32,258 S.1E 6.54 R0 284
9 +.023 32.128 1¢.57 7.35 e 3ie
e +.¢78 J1.8E7 12.EE €11 214 )

1 +.02Z3 31.825 15.18 g.92 @B 400
12 +.05z Z1.EBEE 17.E@ 8.862 L8185 L4351
12 4,042 31.880 18.€2 10.186 L2 L4ES
14 +.@5% 21,421 24,45 1e. 3 .@26 .45¢
= +.053 21.204 2c.ox 11.85 L@z LB
= +.982 I1.134 32.3% 12,41 L2410 .BES
17 +.183 21.eL85 47,835 J.@6 051 Etd
18 +.133 3e.871 B1.55 12.74 e6t 14
18 +.0185 0,784 64.77 14,52 esc E=2
20 +.232 3@.577 128.01 15,22 L1115 Bl
2 +.280 30,442 131,20 .81 L1402 71
2z +.223 2¢.372 154 .GE 1E.28 . 164 72E
2 +.4235 2¢.218 201,15 17.04 L2148 760
24 +.832 I0.eZ%8 247 .88 17.3¢ .283 LEO!
z +.B23 28,875 217.82 16.80 L3327 LE3n
2k +.822 29.8¢5 411.66 2e.1¢ L4ZE .887
27 +1.,202 25.470 Ees.2) 2065 gzt .52¢
S +1,283 28.34¢ §e3.@c Z1.48 2a .95E
s +1.482 2.7 ESC.TE 21,35¢ 732 974
Ky +1.E22 25.204 756,47 2022 .B31 Sc¢&
21 +1.E2Z 25.1¢t4 EEL.O3 2052 530 952
s 2 Z8.1E°¢ 87z .EL 22.4Q 1.g2¢9 . 558
23 z 28.154 113,58 22,45 L B L8953
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FILENAME: ST@807

Uinf: 16.83 [m/s]

HEAT FLUX TG HEATER: 234.7 [W/m"Z1]

HEAT L0S5S THROUGH BACK WALL OVER DA: 188 (W)
FREESTREAM TEMFERATURE: 128.76 [C]

Twall [C) RE~ Enth Im] Qconv [W/m"2) St

1 37 N +3.7BRE+4 +2.582E-6 +1.715E+2 +1.¢SEE-3
i JE.20 +6.316E+4 +3.585E-5 +1.BBBE+Z +1.351E-3

3 35.28 +8.863E+4 +7.888E-5 +1.,832E+2 +1.582E-2
4 34.57 +1.142E+5 +1.251E-4 +1.924E+7 +1.81BE-3
S 35.11 +1,384E+5 +1.55EE-4 +1,848E+2 +1,E32E-3
B 38.77 +1.B644E+5 +1.821E-4 +1.8Q3E+2 +1.452E-3
7 36.15 +1,.885E+5 +2.07BE-4 +1.BBEE+C +1.3B%E-3
g8 36.52 +2.145E+5 +2.275E-4 +1.BB7E+2Z +1.28CE-3

9 37.14 +2.384E+5 +7.418E-4 +1.820E+2 +1.1E5E-2
10 37.72 +2.B41E+E +2.B3ZE-4 +1,.794E42 +1.0638E-3
11 37.64 +2.B83E+5 +2.807E-4 +1,.801E+2 +1.@E3E-2
12 37.7 +3.144E4+45 +3.182E-4 +1.78EBE~+2 +1.871E-3
13 27.83 +3.387E45 +3.485E-4 +1.8C1E+2 +1.@84E-3
14 37.56 +3.648E+5 +3.860E-4 +i.BCSE+2 +1.086E-3
15 37.16 +3.905E+5 +4.316E-4 +1.828E+2 +1 . 1B2E-23
16 36.86 +4 ,1BVE+S +4,B0GE~-4 +1.B47E+2 +1.21BE-3
17 J6.5¢ +4,417E45 +5.435E-4 +1.8B7E+2 +1.2BBE-D
18 35.92 +4 . E78E+5 +6.170E-4 +1.8C3E+2 +1.416E-3
19 35.68 +4,934E+5 +65.74EE-4 +1.91EE+2 +1.474E-3
20 35.232 +5.,182E+5 +7.594E-4 +1,925E+2 +1.567E-3
21 34.82 +5.453E+5 +8.BC0E-4 +1.955E+2 +1,70QE-32
22 34,45 +5.T13E+5 +9,442E-4 +1.952E+2 +1.856E-3
23 34.35 +5.8658&+5 +1.@09E-3 +1.883E+2 +1.888E-2
24 34.28 +6.225E+5 +1,.8B5E-3 +1.897E+2 +1.838E-3
25 34.05 +E6.482E+5 +1,181E-3 +2.008E+2 +2.817E-3
28 33.74 +6.742E+5 +1.308E-3 +2.Q27E+2 +2.159E-3
27 33.532 +7.@C1E4+5 +1,385E-3 +2.040E42 +2.2B7E-3
z2e 23.583 +7.2BEE+5 4+1.415E-3 +2.C40E+2 +2.267€E-3
29 32.78 +7.505€+5 +1.438E-3 +2.Q24E+2 +2.123BE-2
>0 23.77 +7.7BCE+5S +1.5Q1E-3 +2.,@2BE+2 +2,147E-3
K3 32.73 +8.0Q15E+5 +1,589E-3 +2.028E4+2 +2.1BBE-3
32 33.55 +8.274E+5 +1.B66SE-3 +2.058E42 +2,058¢e-32
32 33.58 +8.5C27E+45 +1.B676E-3 +2.QI7E+2 +2,237E-3
24 37.84 +8.77BE+S +1.7038E-32 +2.821E42 +2.111E-3
35 32.732 +8.022E+5 +1.78EE-3 +2.028E+42 42 1E7E-3
3B 33.6%3 +S.288E+5 +1.82BE-3 +2.020E+2 +7,184E-3
37 23.82 +8,528E+5 +1.B34E-3 4. Q2ZE+2 +2.1202-3
3e 23.85 +5,78CE+5 +1.890E-3 +2.814E4+2 +2.086:2-32
29 33.7 +1.@05E+6 +2.822E-2 +7.Q24E+2 +2 . 13EE-2
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40 33.632 +1,.831E+6 +2.092E-2 2.834E4+2
41 33.85 +1.056E+B +2.140E-2 +2.032E+2
2 33.87 +1.B82E+6 +2.148BE-3 +2.022E+2
43 33.87 +1.10BE+B +2.1BSE-3 +Z2.019E+2
44 33.85 +1.132E+6 +2.228E-3 +2.821E+2
45 33.82 +1.157E+B +2.347E-2 +2.022E+2
46 33.56 +1.164E+bB +2.444E-3 +2.026E+2
47 33.B65 +1.208E+b +2.432E-3 +2.833E+2
42 33.84 +1.223E+6 +2.454E-3 +2.8C1E+2
43 33.78 +1.258E+b 2.528E-3 +2.024E+2
5@ 23.7 +1.ZB5E+b +2.642E-3 +2.02BE+L
51 33.56 +1.211E46 +2.744E-3 +2.B2EE+2
P 23.60 +1.33BE+E +2,738E-3 +2.026E+2
esscenssnsenrsnrssLROSS-SFAN DATAvesasessvsssnes
61 22.80 +1.568E+6 @ ~e---- +2.0BB1E+2
B2 33.41 +1.5582E+6 = ------ +2.B46E+2
B3 33.73 +1.B1BE+E  e-m--—- +2.0L8E+2
64 23.86 +1.B4YE+E @ - +2.B2CE+2
ES 41.83 +1.B29E+6  mmem—- +1.547E+2
bb 48.73 +1.B622E+6 = —-m--- +1,10BE+Z
B7 34.19 +1.715E+6 Cemme—- +2.BC1E+2
B8 34.00 +1.742E46 - +2.01Z2E+2
69 22.84 +1.773E+68 2 —mmm- +2.078E+2
70 33.20 +1.787E4+6 2 —em--- +Z.B58E+2
sreerssraranesnaROSS-SPAN DATA®*svesesasenens
R 3E.07 +1.887E+8 @ =mee-- +1.892E+2
72 27.e7 +1.827E+6 = mmm--- +),BIJ4E+2
73 JE.38 +1.856E+6 @ m-m--- +1.B75E+2
74 27.24 +1.877E+6 = =mee-- +1,B24E+2
75 2717 +1.9Q2E+6 = ------ +1.B2BE+2
76 37.35 +1.82BE+E @ ee---- +1.818E+2
77 37.48 +1.951E+6 = e----- +1.816E+2
78 27.27 +1.977E+8 2 meee-- +1.B2Z2E+2
7 27.85 +2.PCIEFE 0 emme-e- +1.8BBEE+2
g£0 37.48 +2.02BE+E 0 ~eee—- +1.818E+42
81 37.44 +2.05C0e+6 000 —mm--- +1.B12E+2
2 2712 +2.078E+6 00 —mmee—- +1.832E+2
2 35.87 +2.112E+6  =-mee- +1.805E+2
g4 22.80 +2.152E+8 = —mme-- +2.024E+42
85 34.07 4+2.173E46 -m---- +2.00BBE+2
BE 34.44 +2.195E46 = me---- +1.887E+2
ssrserarerssereCROSS-SPAN DATA% e sssasarnssse
87 23.55 +2.228E+8 000 e———-- +2.@828E+2
88 23.85 +2.25%E+ —---—- +2.021E+2
€9 22.98 +2.27BE+E —m---- +2.B13E+2
90 34.14 +2.308E+E  mmme-- +2.004E+2
8 J4.25 +2.325E+6 0 —----- +1.93BE+2
32 24.47 +2.345E+8 0 ------ +1.88b6E+2
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82 34.24 +2.
S4 32.88 +2
85 34. 31 +2.
96 3417 +2
97 34.2 +2
88 32.59 +2.
93 24 .65 +2.
180 33.88 +2
1ol 33.7

102 33.68 +2.

saresassrnrrsssCRDSE-SFAN DATAs«resasasastess

+2.582E+b

BOBE+B

103 32.98 +2.B3SE+E
104 23.82 +7.B5BE+E
105 33,83 +2.BE3E+D
186 23.85 +2.70BE+E
187 2414 +2.732E+E
108 J4.11 +2.758E+6
105 34.10 +2.78IE+E
e 34.05 +7.BOSE+E
1 24.14 +2.834E+6
12 24.09 +Z7.8BRE+E
113 24.02 +2.E86E+BE
114 32.886 +2.512E+B
115 22.87 +2.938E+6
116 22.7 +2.9B4E+B
17 52.56 +2.921E+E
118 33.26 +2.018E+B

everasannransealROS5S-S

113 33.81 +3.
126 J4.18 +2.
121 24.25 +3.
122 34.23 +3.
123 24,132 +3.
124 34,18 +3.
125 J4.05 +3.
126 34.00 +3.
127 2.7 +3.
128 23.51 +2.
sersesassssrarresa(ROSS-5
128 I2.7B +

130 3412 +

131 34.E0 +

132 34.38 +

123 34.06 +

124 28.7¢ +3.
i35 25.82 +3
138 4.1 +7
127 33.9¢ +2
108 23.98 +3

'.-l L-l (S &Y L-l

Fal DATAssesssassssrisrs

E+b
E+E
E+B
E+B
E+E
E+4E

€ = D R3 ~1 v -]

TJV‘JPJ-_;-.‘_,QQS

~] & — W O L~ 0 M &

m
o
Ty
“

[ ) LJ
~]
m
+
o

d
o
m
'y

m

]

JE5E+5
L 3S4E+E
CaE+b
.4EBE+E
.468E+6
.4558E+b
.G22E+E

<
I
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. DATAssssssarassarss

+1.533E+¢
+2.0V4E+2
+1.995E+2
+2.0C2E+2
+2.001E+2
+2.013E+2
+1.875E+2
+2.028E+2
+2.804E4+7
+2,.021E+2
+2.071E+Z
+2.023E+2
+2.017E+2
+Z2.@15E+2
+42.0043E+2
+2.006E+2
2.007E+Z
C.B10E+
+2.BTAE+Z
+2.QCTE+Z
+2 1 2E+2
+2.C15E+2
+2 . 020E+2
2.RCBE+Z
+2.028BE+2
+2.@52E+2

+ 4+ o+

PRI FIPIR) PY — == P3N

o4+ 4

-~

+<
o

+1

-

e,

-
+.
~

+C

-

+c
47

-

+.

LBE3BE+T
LeCTE+D
.988E+2
.835E+C
.QOSE+Z
LQOTERD
LQC2E+2
LBIZE+Z

A~QE 4™
Coote+e

LB4DESZ

LEETE+Y
LBobE+2
+1.
L381E+2

S7cE+2

CO3E+2

LABEE+C
LC4BEAD
.GOEBE~+Z
LBABEA D
LCISE+Z

+Z.
2.

+Z.
+2.
+1.
+1.
+1.
+2.
+1.
+Z.
+2.
+2.
+Z.
+2.
+Z.

+2.

+2.

+1
+1

+1.
+1.
+2.
o

-~

to.

-

to.

+2.
+1.
+1.
+1.
+2.
—. .,
+1.
+5.

-

+

to

€%95E-3
QSlE-3
SY1E-2
9EEE-3
95QE-3
@i2E-3
T6lE-3
1E€7E-3
12BE-3
1897E-2
BOCE-3D
124E-3
e7CE-3
BEI1E-D
S7TTE-D
850z -3
8G4E-3
giBE-3
S7TVE-2D
QOCE-3
@32E-3
@S7TE-2
@SGE-3
1S1E-J
2583E-3
407E-3
5gle-3
.SE2E-3
.S22E-3
L942E-3
Se3E-2
SE0E-3
Ci1E-3
ei%c-3
175E-2
27SE-2
TAVE-T
SE2E-D
TERE-T
BEZE-2
CUIE-2
2IBE-Z
gotE-C
g93le->
CITE-C
csTE-C
LRV



TRANSITIONAL FLOW : Staton 2
REW DATA--FILE WAME: IUURS1852

N Y [ecm] U Im/s) U im/sl w' (m/S1 v [m/s) u'v' [m2/52] Gamme
1 .QED g€.E78 ~-.240 1.8864 L5490 -.121 L@z
< .55 §.4:5 ~-.3257 1.E3B .526 -.11g .e=sz
3 LBEZ 10.£70 -.445 1.E72 .E49 -. 147 .27
4 13 12.494 -.485 1.6896 .57 -.2148 077
5 . 143 12.9808 -.561 1,655 .4E8 -.@z5 .REN
B 173 14,854 -.56¢8 1.254 L4582 -.27¢ LBEQ
7 L2@3 15,5649 -.528 1.80% .384 -.Q5C .4
g .232 15.848 -.5z20 £94 L2248 -.050 .@26
5 ) 15.068 -.438 .748 214 -.080 228
10 .28 16.228 -.502 .52 L 247 o -.Rz2 .0z
11 L222 16.278 -. 4583 .51 .250 -.egz .220
12 L2352 16.352 -.484 .408 .22¢ -.022 .08
13 L4033 1E£.366 -.474 . 265 182 -.065 .ee9
14 .45% 16.426 -,4B5 .18¢ . 183 -. ez e
) .503 16.427 -.4E1 .204 L2053 -.0'5 .ees
1B LB83 1£.440 ~-.4E3 - . 14E . 188 -.e22 e
Upw Im/sl= 1E.28 DELS3S [eml= .31E Cf= 1.7C0E-3
TEANIITIGHAL FLCW
REDUCED DAETA--FILE NAME: TUVEE155Z
N Y/DELTA U/Upuw u'/Upw v/ Upw u'v'Utau”2
1 18238 LE22¢0 IS L@z51 7 LEZEg
2 o147 LET54) L1ecd .@ZC52 L5244z
2 .oe142 .B55E2 APITC R LECSZT
4 . 3E5G! .7BEST L1@414 LQZ2EZ .84E2¢C
g 45038 853832 .@8354C L@2EN LZEECS
£ LG44E8 L811ET .eez14 LeIT7 L2292
7 LEZ2S37 L8555 .PB1ES LRI357 L42787
<] LTIZEB .872594 .25456 LeIesc L22238
g LB2E3S .98EC5 .Q4E35 .01825 L 3EBR4S
1e .822632 .88622 Q3222 .@151%9 .@S538
1 1.0:732 .98823 .@2128 .01532 L2Zeg3
12 t.11181 1.0e373 LRI504 LQ1353 14128
13 1.25852S 1.Q0ES2 LQ1EZE N ARRE LO2Z3E
14 1.42E77 1.8d528 e1aeg @113 .@35CC
15 1.56425 }.@0E2S 2125 212486 .pEcEd
16 1.82622 1,087 .ge3es 01218 a7
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LAMINAE FLOW : Station 3A
RAW DAETA--FILE NAME: 1UV@31553A

N Y {zm) Y [{m/s) U lm/e) w' [m/81 V! {m/s] u'v' [mZ2/82) Gamma
! .BEC 5.117 0.002 1.2@eC8 ,295 -.058 L47E
2 .@ES 6.282 @.C20 1.272 .204 -.106 L4EE
3 125 £.0ZC 0.000 1,482 .254 -.142 L4TE
4 ,225 10.586 .22 1.184 ,ZEC -.029 L4602
) L3258 11,6032 Q.20 L7472 L 2GE -.022 L2E1
(=) ) 1r.9e2 g.ecd L4518 L1864 -.0e83 L21E
7 LB25 12.034 ¢.e00 L2068 L1180 -.004 Lozl
& .BZ5 12.088 ©.e0¢ .225 82 -.003 J1EE
5 .725 12.104 @.002 L 164 184 -.be:z i R
12 .825 12.133 ©.0002 L1863 g1 -.0e5 .@E)
t .925 12.132 ¢.Q00 128 . 189 -.e04 035
12 1.275 12.1328 @.000 127 o2 -.Q¢3 .15
13 1.225 12,137 2.002 120 .208 -.203 .@25
14 1,375 12.124 0.022 120 L2115 -.e0z2 N/NE
1S 1.82E 12,143 ¢.e2¢ 2e .21B -.002 02

Upw [m/gl= 12.28 DEL93S [cmi= 873 Cf= 1.895E-3

LAMINAR FLOW
REDUCED DATA--FILE NPME: IUVRS15E2A

N v,/ DELTA U/ Upy u'/Upuw vi/Upw u'v'iMaeu 2
! LPERTE LA1ED4 .QG7ES L@2Iss 454725
2 LQGTS LE1ZEE L111ED Lesa g2797
3 J14Z05 .BEI7E L12284 .eceve Y157
4 LCETEE .BESTO LQ&T15 .@22494 20723
5 LZTIA4E .54413 LQBQ3E LQIETE 17522
& L4E8708 L9EE33 .e3287 ARt LBTIEL
7 LBRIES L8795 L@Z5¢5 01487 ezez:
8 VTIEDE .85 18E L@18le L@1450 I
g LEI2ED .8548%8 .p1sel L@1458 QICEE
1@ .G454¢ LGET20 L1224 .@1483 QI505
1 1.BECOE L8987 14 .e1ev L1542 L@Izan
12 1.2215% .98745 Le1ec @1645 goees
12 1.422z% .Ge7es L@10EE prESE pIzIs
14 1.57E75 L958733 .@C376 L1750 Q1EI2
15 1.74TES .9ESES LQesv4 L@YTES QVESZ
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TURBULENT FLOW : Station 3A
RAWw DATA--FILE NAME:

Y [em]

P4

(<

LA Lo B N CYI N RSV ]
FI U P3P R FIT) U
My u e

)} P rar)

NEWH) -~ Q@wo-umUy & Ul R —

NIV wum

13

iy o th

Upw {m/s]l= 12,29

TURBULENT FLOW

RECUCED DATA--FILE NAME:

Y/DELTA

-
=

NP — D @m-0m (1 @ r) —
m
L)
m
tn

»

n

{

U Im/s]

~]m

@

t1
11
T
11
B!

12.
.B4z
.759
.oee

11
1

.942
L7
.483
.600
0.
1e.
.023
. 306
.445
.635
587

348
911

era

luves

Vim/s]

18834

L1898
.267
.584
418
.448
.542
.364
.457
.423
.393
.2594
.387
L2320
118

2.000

DELSSS [eml=

U Upw

.BB4ES
LB2743
.B8e28
L7E112
.B4210
.BE779
.836532
.51882

s Je

.82125
. 94685
.94280
.97757
L9EZEE7
.95E76
e.

goeee

160

u' [m/57 v

.4E8
.518
.45k
L403
.228
LQ2
.ese
.98
.BZ0D
. 78%
. 786
.429
. 752
L3853

.eee

[~

(0o}
~1
[£3)

TUVREIEE3A

u' R

11851
hic

. 11828
11420
.23394
LQEZET
.eze22
LRTEIE
.BET54
.Qeag?
LREZSZ
.0Z488
.es1el
.23118
@.groae

Cf=

[m/e] u'v®

.BES
.916
.BEE
.E48
.815
E74
. 7865
.E65
.578
.658
.E59
.557
.480
.382

e.oeo

4.1Q0E-3

v'/Upw

R T S Y N G '

=]

~ W)@y —- m

DO
L IS B ]

€~ m -
— Moo ar M

LM - Mmoo m

u'v'/Utau"2

1.
1.
1.
1.
i.

£7gie
5¢Tee
23589

.Bg42E
.5912

BETIZ
L450E%
.5187¢

L]

D bh MM )
LC IR e I T AN
301 ta (.

Pl M -

=1 Y n

«y



TRANSITIONAL FLOW : Station 3A
RAW DATA--FILE NAME: IUVESISIZA

Y [cml U [m/seg] Vlm/sl u' [w/

d

.BER .8E7 ~-. 174 .BE1E

g !
@EeE 6.859 -.347 1.604
125 £.248 -.452 t.491
225 18,174 -.544 1.3B6E
L3235 11,1561 -.548 [ s

11.5€9 -.574 .B44
825 11.809 -.531 707
.625 11,926 -.832 .543
.725 12.823 -.523 .420
.82 2.@583 ~.5106 .2eb
1 .925 2.2 -.503 .224

[T B ¢ IR B o o T o TN N EY I N g
N
rJ
n

12 1.@75 12,1324 -.48¢ L1386
13 1.225 12.136 -.487 14
14 1.275 12.133 -.485 122
15 1.525 12.148 ~.485 L1208

Upw [m/sl= 12.29 DELY9SS [cml= -E73

TRANSITIONAL FLOW
REQUCED DATA--FILE NAME: UIRGS15234A

Z

Y/ DELTA U/Upw u'/Upw

.QEETE L4872 L133V6E
Q3740 LGEEZE L12esce

1

2

3 . 14325 LETN2E L2134
4 .ZB7VES LELTED L1128
5 L37245 LGeTZa .@51ZF
3 LAET05 L9a7%8 .DEBSE
7 .ECIEE .GEZ¢e .@ETEL
& TI1BZE .57029 .04aat4d
9 LESRE .87821 .@5C2EE
10 . 94545 . 9EZ8E Q2488
[ 1.@ECAS . 98554 LRI1EX
12 1.22195 .88733 ere
P2 1.403z5 .98747 L1147
14 1.BVETE .8B72% .oe397
15 1.7476S .988532 .@237¢8

161

€] v' Im/s) u'v’

.E47
.BBb
.ESE
.B35

cChT

e

L4283
L4032

.
L2300
~—n

Lo (e

(g% ]
— e = — 2 (N
Yo MKy m ~1

[0 T o I S B o I AN}

Cf= 2.600E-3

.@5ZEE
L0542
.@5338
.g4cd)
.@48255
L@Z3C7
L@Z279
.ezmz2
.@2197
.e2esa
LQ1ERTY
o723
T
L0161
.0175¢

[m2/82]

-.164

. 181

262
-t

-.272

L2082
.074
107
L@E2
L350

—~n
i

et
.oes
L8025
.02z
.eez

r3y N Gl el b

S I S LY S B b

n N e e - —

-1 N -
M M hy

RN SR NIE a N
) - (M

A e

e

-] L

P LA N S AN &2 BN X

~ 1 i1} — W

Ja Ut w S U e eyl
A Y R DY 3 o) 0 -1 mn

- a= ) =M - N

— I
)

Ge~re



LAMINAR FLOW : Station3
FAW DATA--FILE NAME: IUVESISSS

N Y [eml U [m/ed VUim/sl u' [m/S) v' Imis) u’'v' [m2/82] Gamre
! .Cee 7.420 g.0e2 1,420 42 .@sl LE28
2 .35 1¢.33%2 g.000 1.8419 452 -.227 LECR
3 . 145 12.8E2 0.000 1.776 403 -. 113 Bz
4 . 245 15.282 2.eo0 1.241 214 -.@2¢ .7e4
) 245 15.906 0.e20 .B5S 242 -.BZ¢8 732
& . 445 16.122 0.020 . 282 242 -.Q2€ LELE
7 .545 16.1E8 2.0c2 .28¢ .2EE L2085 LG
£ .E4% 16.209 9.002 .22 L2582 0.ca2 z71
9 . 745 16.235 2.000 .20E .2EC -g.ec2 244
10 545 168.251 2.000 188 .27 T 141
11 . 945 1€.270 2.000 161 L27E -.00% g:a
12 1.09% 16.255% @.000 172 L2772 -.022 gce
13 1.24¢8 16.256 0.0 184 L2584 -. Q02 @03
14 1.38% 1€.2562 2.200 . 1BE L34 -.@ez gula
15 1.846 16.2€2 0.eco .15 Lo1e -. 002 L2l
Upw [m/el= 1E.18 DELYSE [ecml= - EGH Cf= 1.757E-3
LEMINIAR FLCW
RECUICED DATA-~-FILE NAME: TULVPBIRZZ
N Y/DELTA U lpw u'flpuw v'/Upuw sty iMeu 2
1 L@8722 .A5E6E LQETTE LBZEZIE ~-.40162
2 .10ESS .8ZBS2 11425 L8279 L8R
z JIEZEE .73E16 1957¢ L0249 L48304
4 L7485 L8432 PR4aZ7 @rece L1524
S LIETEE 98304 04046 @i237 12830
& LAGEDT 99629 23CC Q1465 @572
n LB1147 89924 01543 1872 ~-.¢215¢
€ TIZEE 1.060180 Di363 Q'SEE -, Q2054
Ei £255e 1.00347 127z L@eET .eec s
1 94205 1.00427 @12 01EET LCTAE
1 1.@6C25 1.02E53 Criyv?e N AR LRIS0T
12 1,22854 1.QQ4E3 Q163 .@iER4 @12
13 1.Ztgzss 1,004EE [ RESRR ge1s QiQ=5
14 1.5 3 1.,005C5 01e25 L1557 cient
1g 1.72242 1.eese edss3 Q517 ecT3T
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TUREULENT FLOW : Station3
R&L DATA--FILE NANME: JLUEQSIGS3

N Y [em) U im/s) U im/s) u' [m/5) v' [rm/s] u'v' [m2/S21 Gerrma
1 .ec0 .21 412 1.5189 1.22€ -.356 £3%
2 L0855 11,122 -.4ez2 1.627 1,127 -.6B4 220
2 . 145 12.1328 -.502 1.580 1.042 -.7@xs g12
4 . 245 12.247 -.567 1.5283 .80 -.505 TE4
g LZ45 14,264 -.607 1.418 .854 -,444 V732
E . 445 14.845 -.638 1.238 L7732 -.320¢ LE4E
7 .54¢ 15,260 -.B31 1.281 .720 ~.2BE Bie
& LE45 15,4402 -.689 . 886 LEE2 -.228 L2
g . 745 15,695 -.532§ L6832 LBZ5 -.168 .44
10 . 645 18.712 -.4E4 .824 .B78 ~-.208 L1417
1 .84% 15.675 -.428 .EZ5 .58z ~-.10E L0354
12 1.085 15.€75 ~-.258 .585 .BEE -.084 LRZE
13 1.24% 16.022 -.272 .47B L3832 -.@70 .@es
14 1.255 16.185 -.1E5 .229 L3065 -.¢19 .24
15 1.54¢% 1E,828 @40 222 115 = LOCi
Upw [m/gl= 1E.18 DELYSE [emi= .EBI Cf= 4.502E-3

TURBULENT FLOW

FEDUTED DARTA--FILE NAME: JUUPS1543

N Y/DELTA U/Upw u'/Upu v'/Upw u'y ' /Utau 2

1 @e73Z2 L6782 0%zeq .ercee LBCIZ N

2 L1@EE9 LBET3S . 18037 @70l 1.1E1582

3 .VEZEE L75823 @S7EZ @644¢C 1.22144

4 L2T48E .B2483 .@5451 L@E75C .BE3S3

g .JET7LE LEER3S @E768 LQE2E2 L78Z262

g .45927 .8174E RB7BE3 LQ477C .51766

7 E1147 ,94437 .RECB4 LQ44EC L,454725

& L7066 .85428 .DE234 L4212 .3E292

g ZEEE .87e2en .gstat .QZ8l4 .2E488

10 ,54&@5 .871@7 4871 .@3182 ,36822

i 1.@ECZE ,8211§ Zio4 .@3eb1 J18eCT

12 1.22654 .8811b PIE7E LezZe2 .14lac

12 1.288¢84 L5900 023540 LBTa3 IR E-Tr

14 y.5€813 1.002%55 Q1415 .e1ge7 .@3146

15 1.72342 LBEQTE e1zZ72 .egves -.@4323
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TRANSITIONAL FLCW : Station3
RAW DATA--FILE NAME: IUUESIECS

N Y [em] Uim/s) Vim/sl U’ {m/S2) v [m/e) u'v' [mZ/82]1 Gammea
i .PE0 5.009 .2E5 1.65¢ 1,142 -.280 LEZE
< .35 1¢.980 -.43E 1.69E 1.052 -.578 LELT
2 145 12.276 -.544 1.E44 .86@ -.B22 JEiZ
4 .245 12.760 -.607 1.625 .64 -.472 LTES
5 . 545 14.€97 -.b41 1.457 . 744 -.27¢ 722
[ .445 15.294 ~.B6E 1.182 .E40 -.22 B4z
7 .545 15.714 -.6€0 .915 .B45 -.148 .51
8 .64% 15.523 -.B54 i .464 -.104 IO
9 . 745 16.104 -.B5% .55 L2598 -.0%¢ -y
10 . 645 16.175 -.Bb34 . 295 , 382 -.042 L1ét
11 . 94E 16.237 -.B22 .273 221 -.e21 @34
12 1.085 16.244 -.616 .205 L2393 -.ees eZE
12 1.245 16.254 -.665 170 .287 -.004 N
14 1.355 16.26! -.bee . 16B 216 -.pe2 G045
18 1.545 16.262 -.58C .15E AR -. @02 g
Upw Im/s)= 16.18 DELSSS [eml= 891 Cf= 4.020E-3

TRAMSITIONAL FLOW
REDUCED DATA--FILE NAME: TUUES!SSE3

Sl

N Y/DELTA U/Upw u'/Upw v'/Upuw u'v'/Utau' 2
1 .Be722 .5SEE .1Q@Z4E .27@E7 L38CE2
2 . 1@E59 .67864 .1paet .RE4ES 1.183C¢
z LIB2ER .75EE7 el .BES31 1,162 7
4 27488 . 85243 L0133 .es5187 LSC2h4
S LZET0RB . 80834 L0823 .24592 715883
E .439827 . 94525 7385 .@298532 L42533
7 E1147 97123 .@Q5E5S LRI 2823z
£ L72ZEB .88414 .04435 L8227 . 15882
g LEZ5Es .85328 .e2iz4 .@-455 LHIgss
19 .54205 .G9%8¢9 .QZ4EE 02242 LRE232
11 1.0E0CZE 1.022Z50 L@1ESE LQi582 02528
12 1.22854 1.0@2396 LQ1ZES .01803 .€1757
12 1.25£84 1.@2AES @165 L.BI1EZE @87z
14 1.66513 1.005C4 .@1QZE D195 .02475
15 1.732Z242 1.00827 .BO5EE L1800 .QQ3cs
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LAMINAR FLOW :Station 4
Reuw DATA--FILE WAMD: V031584

N Y lem) U Imesl U [mssl o' [m/81 ¥° [w/e) u'v' [m2/821 Gamma
1 Les0 7.82¢ 2.¢20 LEBl4 .5Z8 . 184 =133
2 L0285 Q.E74 @.ecc 1.873 L5587 -.zB7 .GS5
z , 145 13.126 e.eed 1,285 .267 -.z82 .834
4 .245 14,975 .ozt 1.278 L425 -.242 .32
5 L3458 15.612 ¢.ace .99 L3877 -.158 L6620
€ . 445 16.&0¢ ¢.eo¢ LECH V38T RN .G75
7 .54% 16,132 @g.oec2 .49¢% L3218 .Q4g .G472
<3 .B45S 16.172 @.e0C . 256 L2321 L8232 .BEZ
9 L7745 16.037 @.ead L322 L2768 .een .74%
1@ £45 16.258 g.oed .35 L2532 .02} LEZT
11 L9465 16.28B¢t 0.620 L2ED .2E3 .po2 LERS
12 1,045 16.201 ©.022 L244 .27 @.co¢ .3EE
12 1.145 16.282 @¢.0ed .o28 .27¢ 0.022 .27
14 1.245 16.320 0.eC2 .218 V27T -.LeCk 175
15 1.24% 16.312 9.eC0 . 188 .27k -.005 RRES
16 1.54¢% 1€.3240 @.000 JIED 2EQ -.ee3 L@s2
17 1.745 16. Z4E ¢.eca LTES 288 -3 L2
1€ 1.845 16.224 ¢.0Co B2 288 -.B21 on
19 2.145. 16.321 Q.00 .164 312 -.eM .GC3
Upw [mrsl= 1E.3% DELGEG {ecml= 1.322% Cf= Z.2Q@RE-TZ

LAMINAR FLOW

FECUCED DRTA--FILE NARE: Ju @S IEs4

N y/OELTA U/ Upw u'/Upuw v iUpw atvtsUtal 2

1 .0asz L4BETC GEESE .@I78¢% -.62247

z LB7CE5 L6027 12048 L0408 .80E5%

3 L10825 LEPIZE LQE35E Qi1E32 LBEELR

4 18287 .G1428 0784 ZE354 LBl4ATT

| .28725 .GetIC LQeesT LR2ZEE LB7S854

£ LZ2I1274 .976E3 LR@I974 @277 -.37455

7 - ari .G84z25 LB3CI) L@1cl -.158810

& L4EYTC L8BT52 .B2175 AR -, 11342

=] LSEEZG LES1CE L@1373 LRB1EED -.0C4a73

1@ BT .99I5¢ .015824 L@1TES -.p2I72

i V70275 .934Z€E Le1ERT N Rea -.eeoal

1o LTEQGD .gect L@ress ¢ies! -.ep1

13 .8581¢ .G54E4 @139 L1724 -0

14 LG2gI0 .88 9r @i7=Z5 C*ESC alesd

1€ 1.0842¢ LB63265 Q12132 e:7ed e18zs

i5 1 .18788 L9575E @1ie pr7eT pecs?

B 1,3e200 .88783 ilisd giTeT e11s

[ }.4575% .987z2 gasc: g1e1Q I

i€ 1. EC1GA La=Tzl eo3ls gisls
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TURBULENT FLOW : Station 4
RAW DATA--FILE NAME: IUU2SIGS4

N Y [cml U Im/s] Vlm/s)l u' [m/f
t .QEC 5.573 .8E3 1.18¢
2 L0585 10.375 -.256 1.35¢
z . 145 11.5883 -.8185 1.244
4 . 245 12.73¢ -.638 1.Z2E
5 .345 15.418 -.E45 1.284
E . 445 14.042 -.702 1.278
7 .545 14,563 - 727 1.178
e .B45% 14,859 -.7€5 1.102
9 . 745 15.128 -.732 1.033
12 .B845 15,355 -.71Q .92¢
11 . 5§45 TE.E10Q -.E86 .819
12 1.04% 15.575 -.872 .BQE
13 1.145 15.668 -.604 .778
14 1.245% 15.7€7 -.57E LTVE
15 1.345 15,788 -.BES .BEE
16 1.5485 15,885 -.510 .697
17 1,745 16.284 ~-.437 L4ES
18 1.848 15,883 LI .be!
158 c.145 16.200 -.51¢ . 355
Upw [m/7=l)= 16.3E DEL9SS (cml= 1.3329
TUREULENT FLOW
REDULED DATA--FILE NAME: TUUPR1ES5y
h Y/OELTR U/Upw u'/Upw
1 .gaap L8227 Nk
2 @78 LEZ340 LRES2E
z L1@E29 L7875 .ez2e7
4 18287 L7772 .etica
5 .28TES .£1919 87537
[ L32224 .88727 8778l
7 L4Q722 .8882¢ .@Ti9c
8 45170 .90%e0 RE7Z0
] .B5EZQ .9742E Qe
'@ BEzie? .8378E .@5E14
1 TEG7E .S4EEE .04557
12 LTEQAT L8Ce:3 04626
12 LEBEI12 . 95E54 .0avg7
14 .§28¢ed .9EZED .@azs4a
158 1.0044¢ LOE447 .Ce0EE
16 1, 158ZEE G082 .04257
7 1.30200 L8182 eozald
1 & 1.45206¢ .97877 0458
15 1.EQ164 .52324 L.@2YEE

166

S v [m/s] u'v' [m2/82) Gamme
1,15¢ -.054 .95t
1.124 -.621 L 952

L5852 -.525 .934
.E825 -.BE5 .95
.B582 -.Ee3 LS9
778 -.45¢ .§73
L7358 - 277 LGaz
. 704 ~-.208 LEEZ
.BE2 -.296 L74E
.E04 -.2@5 .E33
.887 -.18¢ .52%
.BES -. 184 . 2Bt
.564 ~-.174 L2778
L5520 -. 182 . 175
.564 -.124 .11E
.B2¢ -.17% LPEC
.47¢ -.034 e
.454 -.0t® et
.483 . @88 e
Cf= 4.280E-3

v AUR utvi/Utau 2
.e7ceC .1EL4ED
LQEG73 1.187a1t
LQEZE .94517
L5402 .874M
LRSS LBEZOZ
.04750 LTEST4
.04a485 LBl
.Q4azee LBZE0s
L.@etEE .5¢SCE
L@Z5£8 .I5084
L@csav L34e87
02473 .eBEZE
. Q2568 .5Q@518
.@2175 L oEEE!
L@oe4E L21ETO
L0327 AR
.CZEES L5527

AR L10EE
L0258z - 17128

ORIGINAL PAGE IS
OF POOR QUALITY



TRANSITIONAL FLOW : Station
l}\ C

o 1s

r
iy urmn
)]

ez

-4 o n

RAW DARTA--FILE NAME: TUVC31254
N Y fcml U [m/sd U lm/e) uw' [m/S3 v Im/e) u'v' [m2/82) Gamme
1 LBEC €.5t9 8E ! 1.18¢ 1,185 -.0581 L8535
2 L@5S5 18.273 -.355 1.401 1122 -.E3 =
3 . 145 11.58¢ -.817 1.349 LGED -.B42 .85:
4 .245% 12.751 -.823 1,252 .B22 -.5EE .93
5 V245 13.440 -.B64E 1.312 . 852 -.5g4 .82
b L4845 14.2c4 -.7¢4 1,297 772 ~,44¢ .87¢
7 .545 14 .BE5 -.73 1.208 L7118 ~-.26% .932
8 .B4Et 15.237 -.7380 1.122 .B&% -.224 LEED
g L7455 15.412 -.76¢2 1.025 Ei 1 -.287 LT4E
10 £45 15.EE9 =777 872 .52t -.171 LEZZ
iR . 545 15,855 -.787 724 . 478 ~., 128 LERE
12 1,045 16.025 -.7%4 LE3C L4168 -.085 LZet
12 1.14E 16.113 -.788 L8732 4% -.REZ LOTE
14 .24t 16.235 -.75¢6 .416 .26¢ -.@54 . 178
15 4 16.254 -.ECi L3237 IIB -,23¢C B
16 1€.317 -.7E2 L2587 Zee -.0ic esz
23 e oL
17 2a
L1588 %

J
FJ o o e o -
— Uy =1 N )

< 16,341 -.8 300 -.0

18 4 15,231 -.752 03 -.0 e
15 4 16.220 -.823 5 313 -.eo oz
Upw {m/el= 16.38 DELSSE [ceml= 1.339 Cf=  4.2@QE-3

TRENZITIONAL FLOW

FECUCED DATA--FILE NAME:  IUUE2IEES

N Yool TA U'lpw vt lpw v'/Upuw gty tiutas 2
| .paes) LET312 270! 07852 JIECEE

z .@70es LETIIE .@fses LPEDT 1.1177C

3 10229 LTRER7 .@8I3E @502 .8C%13

¢ LisIgT TTELT N LOETES LBETID

5 LISTEE g2051 .psean .05136 .BETTC

£ .33234 gcazy .@7521 02717 LTSIT

2 40702 2945E L0734 ga7cs LBSaiz

& LAETTO .8o1e7 .PEELT ¢alt3 .5Q27C

g LCSE3S 54121 ¢sIgT N e LA3STE

c E3i07 95779 Sdabe LT ez

1 .7@575 .87p73 £2315 .goals LD45sa

1z L 76043 LE87E54 erEc £os53 B30

i3 .BS5i T 88407 @357 D4ty L14BE1

14 .&2azp .5911% GIEDY R .B5EE3

g 1.@0a4s .g5Iz%8 .eoesT pooet LBE1SE

16 1.15785 89816 LBISTY @18EG .eIoce

17 1,387 .997E1 .eitac LerEls LC10Ts

1€ j.agoce .99€39 .eieie 01228 .epecs

15 1.E77124 LEOESS .erzac .ciarp .ootes
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TRANZITIONAL FLCW :Station 5
FaWw DATA--FILE NAME: IUVE3ISSS

N Y {¢cm] U Ilm/s] VU Im/sl W' [m/5) &' [r/e) u'v' [m2/521 Garme
1 . Q80 9,875 .e7 1.2232 1.108 ~.449 1.e2l
2 .00 19.8¢2 ~.264 1.27¢ 1.275 -.585 1.6062
2 L1905 11.474 -.247 1.344 .87¢ -,8€E5 1.02C
4 L1585 12.127 -.4B5 1.29% .B75 -.625 1.0€¢
5 .2EE 12.983 -.548 1.24E .84 -.503 1.0272
[ L3255 12.726 -.631 1.224 .61g -.508 .535
7 .S05 14,3865 -.B0E 1.162 .754 -.402 .58¢E
& .ESS 15.022 -.Bse 1.152 .B5E -.385 .8E¢
9 .Bes 15,5874 -.7ee 1.0e¢ EC2 -.2EBE LE7S
10 . 955 15.964 -.723 .82% .B85 -.222 L73¢
tH 1,105 16,283 -.743 .787 JAEE -.143 572
12 1.285% 16.514 -.778 .B22 428 -.@SE L3872
12 1,405 16.E44 -.757 .54¢ L4072 -.02%6 .278
14 1.5E55 16.723 -.77% L4E8 L0470 -.250 L1ed
15 1.705 16.794 -.7€5 L2376 L3289 -.044 22
16 1.E55 1€.815 ~.772 296 L3132 -.829 N
17 C.@st 16.852 -.788 224 AR -.013 R4C
18 2.2%% 1E.848 -.799% 205 217 -.@03 QI
19 2.55%5 16.€641 -.B!E 177 .316 -. 005 L
Upw [r/s)= 16.81 DELSSS [eml= 1,749 Cf= 4.@5Q0E-3

TRANSITIONAL FLOW
REDUCED DATA--FILE NAME: JUVDSISES

N Y DELTA U/Upuw u'/Upw v'/Upu u'v'/Uteu 2
1 430 .SET74E 87927 .RESSZ . 78548
z @457 4 .B4855 Q2198 .Pees 1,023
Z LBEOOZ .BE25E .g7852 .QEE2E L8873
4 LREzE2 J722el 27724 L@522¢% .G1eES
5 L 14568 LTTI35 0T4 3 L@EQCS LBESAS
£ .20287 .E165) RTZ29 LQ4cET .BE2:C6
7 L2BET4 .B5G574 .QE9E LB4LEa .TevTe
g L37450 8Q421 L@ERET L24i55 BITTE
8 .4c2’kE .92646 LQEZ05 Q3763 .BlC0z4
10 LS4ECS . 8495 L@ESZ7 LEIZED LFETNT
11 £E2179 .8BEED .04675 ZEW L248ES
12 71788 88228 LIRS .glcan8 16257
12 LBRZZ2 .99¢12 Q3248 LB2Z95 18782
14 grgeQ .§8542 277 L@I0IE LBEEGS
15 G7404 583¢2 Le22%8 .@185¢ L87747
16 1.2EQR! V.e2e22 .@17589 Q1882 .esece?
17 1.174S6 1., QUIGE L1z L@YEEZ Lel2e7
1€ 1 .2EST 1.Q02Z24 e 2z erera LErET
19 1.4ECED 1.@Q1E2 L RRT L.CYETS N
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1vT@11952  (Station 2, Transitional flow)

Del 89.5 = ,318 {cm] Tw-Tinf = §,5Ed [C1 Upw = 1E6.8E [m/€)
Quall = 127.3 [W/m" 2]

N Y U Y T u' v’ t u'v’ u't?
[cml {m/S] [m7S] {(C} {m/S3 [m/S] [C] [m2/7/521 Im-C/E3
1 .05 £.9! +.04 33.64 i.551 LE37C .E4E +.1¢0 -.824
2 @70 9.83 -.&3 32,17 1.8183 .428 LE4E -, 242 -1.@2E
3 Qs 10.932 -.7Q 32.4E 1.834 JAED LE36 ~.243 -1.1¢2
4 12 12.87 -.77 3I1.ES 1.98942 L4773 .6@8 -.297 -1.0t%
5 L1502 14,5¢ -.23 31.18 1.72@ .382 .5@c -.128 -.7€¢
& .18Q 15.49 -.80 2¢.82 1.616 .360 .487 -.164 -.7¢3
7 L2109 16.08 -.82 3e.eQ 1.26€ .45 . 356 -.187 -.38¢
8 240 16.54 -.78 30.44 1.802 L3210 L2581 -.@883 -. 258
9 272 1£.75 -.78 3@.325 .8183 .28 .23 -.QEE -.1€E
1@ L2020 16.87 -.78 3¢.27 .ES7 .27 .2ee -.034 -1
1 A ETs) 16.986 -.74 3¢.21 .5E8 L2582 a7 -.0E8 -.278
12 . 380 17.04 -.73 3e. 16 L4485 273 .1ec -.Qt2 -.¢32
13 .460 17.e< -.74 28. 186 L326 218 .77 -, @31 -.@i5
N v't! u'v'’? v'2t! du/dy dT/dy Pri GAMMA
{m-C/S] (m3/S31 (m2-C/571 [1/5] {Ciml
1 +.Q022 +.181 -.elr@ 105,482 -37.823 -1.5€1 .@38
2 +.138 +.QEZ +.8375 91,218 ~2C.122 +.b620 .03
3 +,12E -.0¢€! +.0438 77.5855 -27.55¢8 +,.EE¢ .B3E
4 +.141 -.471 +.1641 53,8357 -21.351 +,753 Qr;
5 +.Q8¢8 -.28E +.@522 44,217 -15.818 +.6E8 27t
€ +.87¢ -.382 +,13¢€83 Z0.741 -11.260Q +.780 Q76
7 +.055 +.5€EE +.@EED 18.507 -7.274 +1,14¢ .QE3
8 +.04% -.2B8 +.11@3 10.57E -4.2€1 +.881 L@4E
S +.€24 -.3E1 +.@522 2.88¢ -1.8921 +1.378 LQ45
1¢ +.817 ~-.Q85 +.028% -,B38 -.2E¢ -1.338 , R4t
11 +.017 -.22¢ +.Q2@5 -2.7¢2 4383 +.646 I
i +.007 -.438 +.@232% -1.276 043 +.213 224
12 +.,0027 -, 025 .@'ae 14,076 -5, Q57 +1.8Q!1 Ric
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FILE NAME :

I R X R R R R R R R YRR E RN RRZZE AR AL R AR

U= SUMC

AQ= +8,4587E-01

Y
. 0520
L0700
. 0300
. 1200
1509
. 1800
.2100
.2400
.2700
.3000
. 3300
.3gee
L4600

A(N) = YN

6.

S.
10,
12,
14.
15,
1€.
€.
1€.
16.
16.

U

9140
8232
9312
9£82
4951
4858
@332
5448
7544
g721
8€33

17.0447

17.

9482

)

At= 41, 4554£+402

7

S.
19.
12.
14,
15.
16.

16

6.
16,
16.
16.

17

uc

.085
o5 !
751
814
37t
490
238
.84
8935
940
888
760
. 165

A= ~-4.3204E+02

(Station 2, Transitional flow)

% DIFF

+<

+
-1
=1

— 1+ + o+

.624
.30%

.B48
.18¢
. 887
.B2S
.888

.840
.B40Q

401
.4519

673
.EE3

I E XXX EXERERERRR SRR RRREREE R RARE AR AN & X KN J

T = SUMC A(N) & Y°N
AQ= +3.5881E+0Q1
Y T

. @500 33,8448
.R700 22.170¢
.082¢ 32.480¢%
L1200 31.E3086
. 1500 21,1774
.lgee 30.6204
L2182 38.58¢t¢
.240¢ 2@.4432
.27ee 30.353
. 300¢% 30.2657
.33ee 30.2117
.3B22 30.164¢
.4E0Q0 20.1558

)

Al= -5.0811E+Q1

23

33,
32.

2\

3,
3e.
30.
3@.
30.
20.
3e.
30.

3e

7C

. 804
113
517
. 785
22

823
545
272
282
248
252
274

110

A2= +1.4BE2E402

% DIFF

I+ + + 4+ 1

I+ 4

.120
172
174
.25%
L1683
.ee7
. 166
233
.238
.054
L1358
. 361
153

R R R XX XXX R Y ERRRARERRRARERERRR AR R R A X B J

170

A3= +4,15¢4E+C2

A= -1.4317E+08C



IVT@118E2

Del 88.5 =

.318 {em)

Quall = 137.3 [W/m"2)

N &N —

S W -Jm

-
&

13

(12 I - &3 B oF Bl

O woo-J3n

Y U
[cm] [m/S]
.QE0 €.71
.70 .93
.03e 190.2@2
120 2.0
150 14.56
.16@ 15,61
210 1£.18
.240 16.62
.27e 16.81
.300@ 1€.93
.330 17.02
L3860 17.07
L4E80 17.07
v't! u'v'"2
[m-C/S5) [m3/52]
+.011 +.017
+.051 -.Q1E
+.QRE -, Q32
+.0828 -.119
+.042Z -.110
+.02E -.10%
+.026 +.844
+.022 -.123
+.011 -.034
+.027 -.025
008t -.215
+.002 -,
+.@e2 - .02t

(Station 2, Laminar flow)

Tw-Tainf
v T
{m/S] [C1]
+.01 33.9¢
-.65 23.18
-.74 32.45
-,81 31.6€
-.B5 31.14
-.B2 20.77
-.83 306.56
-.78 3@.42
-.80 30.33
-.78 30.24
-.75 3¢.18
~.74 30.1¢
-.78 32.15
v'h2t?
{m2-C/521
+.0180
+.0111
+.0128
+.@50e5
+.0263
+.0274
~-,0e327
+.Q57¢
+.8035
+.00€EE
+.0057
+,0024
+.0026

171

= 6,560 [C]

u' v
[m/S] [m/S]
1.289 217
1.6£9 L2843
1.88E .25E
1.887 s
1.B656 .247
1.455% .231
1.149 342

.891 . 2038

701 . 145

25 138

.413 . 134

L340 . 1389

L1886 155

gU/dy dT/dy
[1/5] [C/m]
109.64¢E -36.418
84.815 -23.248
8@.652 ~2E.442
€1.9089 -21.818
45.3E8 -16.218
21,231 -11.340
18.4396 -7.264
10.163 -4.051

3.232 -1.638
~-1.28% -.050
-2.42¢ a2
-1.823 166
16,123 -5.4E5

Upw = 16.8E [m/S)

[

C
=)

t'
C1

27

.575
.58¢
.570

.4

.3
.3
.2
.1
.

W

57

39
e1
3

ge
27

t

872

.e

4B

817
.723
.7E3
.757
.58E

.6B4
.B17
. 746

+.991

.878

L4894
.316
. 877

.036
.28
.85z
. 08!
.875

.@7E
.0B3
. 045
.@45
.04

.040
@24
.13



FILE NAME

IUT@11882

Station 2 (Laminar)

[ E AR R R R R R AR RN R R R AR RN R R EEX RN RNEERRE SRR K |

U = SUMI

AQ= +3.8%
Y
. 0500
.0700
. 0528
1200
. 1500
. 1800
L2100
L2400
L2702
.3eec
L3300
.3gee
.4E00Q

ACN) =« YN )

45E-01

6.

8.
8.
13.
14,
15,
16.
€.
16.
16.
17,
17.
17.

u

706@
8262
Soes
e1es
EE31
E0QES
1BE5S
6178
g12E
9348
2160
e7z)
RES!

Al= +1.5210E+02

E.

§.
1.
12.
14,
15,
16.
6.

16

1€.
16,
16.

17

uc

151
9t
706
841
444
587
342
781
.978
998
822
7€8
. 185

2= -4 GSEBEE+G2

% DIFF

+2

+.

-1
-1

+ = 1+ + 4

. 86¢E
78
787
.383
.814
124
.8e¢
.862
.873
L3680
.550
.778
. 736

(2 A R R R R N R R R R R R R A R R R R R R A R R A RS R R RS AR RN SR X

T = SUM( A(N) » Y*N

AD= +3.E123E+0!

Y
.0cte?
L8700
.8se0
L1208
. 1502
L1880
.2108
L2422
L2700
.3e00
.33eC
.3E02
. 4600

G O
rJ O

21
21
3e.
20.
3e.
30
30.
30.
30.
3@.

T

. 8885
L1BER
L4550
.ESB4
L1440

7711
5e48
41EE

L3338

2431
193€
1587
15Q¢€

)

Al= -5,2546E+0@1

W NG W
W

—-— T

31

3e.
30.
3.
30.
3e.
3e.
32,

3e

TC

. B48

322
.51E
763
. 183
781
504
33t
253
220
242
273

.10@Q

fi

2= +1,5B6E9E+02

% OIFF

[ S R

t + + 1

51
JIED
. 188
L3368
156
B33
. 188
28D
.267
.@45
L1593
.38
167

REPARA2E2 4338424442022 ERRFPPEPSS SRS OTEN
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A3= +4 4491E402

A

-t

= -1

.E228E+02



1vTe11952  Station 2 (Turbulent)

= .,318 [cm] Tw-Tinf = £.56¢ [C] Upw = 16.8E [m/&]
Quall = 137.2 [W/m"2

N Y U Y T u' v'! t u'v? ult?®
lemd [ms8)1  Im/S31 (C] {m/5) [m/S) (€1 Ie2/7521 (m-L/53
1 .es50 g.68 +.28 32.33 2.222 L5885 1,216 -.@EE  -1.5EE
2 .70 13,10 -.46  3Z.02 2.578 (.1g2 1.1%8  -1.838%  -1.87¢
3 .50 11.2 -.32  32.51 2. 4EE 1.183 .87% -.816& -1.BEC
4 L120 .48 -.34 32.@8 2,333 1.305 .649 -1.267 -1.318
g .150 13.66 -.58  31.59 2.20% 1,108 .B0S -, E25  -1.@%i
3 180 14.0¢ -.49  31.42 2.518 .G§78 .981 -.825 -1.B47
7 .210 14,72 -.BS  31.@5 1.852 1.287 670 - . B85 -.93g
8 L240 15.82  -.37 30.89 1.732 1.@72 LB -. 607 -.TiE
g .270 15,82 -.E3  32.78 1.714 1.236 .5E1 -.B2S -.751
19 .3e2 15.57 =-.7¢ 30.74 1787 .732 L5587 -, 200 -.B14
11 .320 15.656 -.42  302.85 1,717 1.0722 .4E9 -.84E -.E27
12 360 15.85  ~.44 30,4 1.862 VL4880 .384 -1.815 -.178
13 LAEQ 15.87 -.22  30.43 1.60€ 1.853 L3E5 - .851 -.326
N VAR Uyl VARAR du/dy dT/dy Prit GAMMA
[m-0/S) [m2/531 [mI-CrS2) (i/¢] {Crm)
1 +.285 -, PE7 -.QB35 £1.258 -727.BEE 4,085 .@56
2 +.B15 -.z28r +,3185 £2.5878 -20.8%4 +.616 R)
3 +.477 .387 -.0E28 47,173 -17.77¢ 4,724 @32
4 4,537 -2.572 +.3218 27, 84E 14,887 +.904 LR&!
g 4,272 -1.187 +. 2631 29,578 —11.744 +.9132 .275
£ +.3tE -1.538 +.6582 22.269 -9.246 +,857 Q78
7 +.339 -1.812 L3704 165,218 -7.053 +.76) LRES
g +.26% ~1.28¢€ +.2B54 11.127 -5,286 +1.088 .46
3 +.224 -5.01@ +1.136@ 7.@8585 -3.825 41,645 .45
10 +.172 -.723 +.1577 4121 -2.7289 +1.19¢ .46
11 @53 z.261 ~.1BE3 2.206 -1.928 +7.953 .ea?
12 +.840  -14.@57 - .8876 1,367 —1.422 +47.747 .Ql4
13 +.129 -2 847 -.g14a £.14C -2.852 +2.7583 @15
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FILE NAME :

(AR R R R R R R EE R R R R R E R R R R E R R AR RN R R R R ERRE R R ERRE X |

U = SUMK

A¢= +5,41ESE+00

Y
. 0520
L8700
.0500
.1zee
. 1500
. 1800
L2102
.2400
L2700
. doee
.3320
.3800
L4500

A(N)

8.
10.
11,
12.
13.
14.
14,
15.
15.
15.
1E.
15,
15.

Y N

U

g4
ect
208¢E
4814
6564
0242
721E
0322
5208
57e9
EB13
95:8
57095

)

Al= +8,15QEE+0!

e.

19
1

12.

13
14
14
15
15
15
15
15
16

Station 2 (Turbulent)

uc

974
L1258
.136
408
L417
L1594
770
. 178
,448
.614
.708
L7832
.@33

Al2= -2.1721E+0Q2

% DIFF

+1.
+

=1,
+1.
+

+
+
+
-1,
+.

03

.228
.B48
582

750
354

329
.87
L4E7
277
L1539

0E4
391

AEPEP R LSS PUE S RERRAFRES L F OV RIABAP0 002400009

T = SUM(

fl= +3.46
Y
.@5¢¢
.87ee
. 0900
. 12008
. 1509
L1800
L2102
L2400
2708
.2eed
,33ee
.3800
LAEQQ

A(N) =

SZE+01

33.
32.
32.
32.
31
31
31
30.
3e.
3e.
2e.
20.
3e.

Y*N

7
32E4
e1ce
511
ecze

.GEES

—~

L4537

L0548

83839
7803
7352
EE17
4782

~c=

FRp= ]

)

Al= -2,8417E+01

-~ = F)rJ M)W

LR A I E I SR & IR SV SV IR SV Y I 3}
0089 —

W Ol
(SR

TC

. 358
.83
.5E3
.0t8
.B74
. 360
L1116
. 831
.78

*.69¢8

629
.549
. 405

Al= +7,.3305E+01

% DIFF

+

[ S T S TP U S

+

.BE8
.256
.128
.42

alrds)

e la

. 202
. 187
202
.047
120

2]
s

~3
-

.0E6

AR R RN S AR NN AR R A E R R R R R R E R R R R R R R R RN ]
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AZ= +1,.56@CE+Q2

A2= -6.38E3&E+0!1



IYT@11953

Del 88.5 =

LEa IR R AV I A% B g

W -~Jm

11

Y
{cm]

.ose
.070
120

el
Ly s

.320

L4290
.520
.620
L7209
.BZ0

Vlt‘

[m-C/5]

+ 4+ 4+ + 4

+ o+ 4+t

+

217
.28
161
LB
134

114
@73
.®58
L@3C

.23

012
.@03

Gtation3

.B91

{(cml
Quall = 1E2.0 [W/m 2]

v

[m/S

10.
10.
12.
13.
14.

15.
16.
1€.
16.
6.

1E.
16.

u'v'"?
{m3/53]

13
88
38
91
87

E6
16
35
A
72

79
86

Y]
[(m/5

.29
-.43
.o
.57
-.59

-.83
.B2
~-.B2
.0
.58

-.60
-.58

V‘
[m2-

+ 4+ 4+ + o+

+ 0+ 4+ + o+

+

Tw-Tinf = 3.9@ (C)

T

} {Cl

32.
32.
.80
.34
.01

31
31
31

390.
.58
30.
3e.
3e.

3e

3e.
30.

AN
Css23

.@8385%
L1017
.0tb4
L1810
.1E26

L1EQ7
. 0351
. 0840
L0561
.0264

.0126
.e@27

175

49
21

78
51

41
35

30

u
{m/51]

1oz
.914
.16
.B35
.614

—- e e - R}

1.383
1.018
877
.631
LA42

.338

-
i

dgU/dy
{1/5)

24

-
Ll

18

14,
1e.

—_ o,

e
. 785
.83k

548
e76

417
.573
.543
.327
.875

.338
.6@5

{m/S1

.99¢
.8es
.B45
.00
.BB2

€27
516
.482
.39

332

.282

di/dy
{C/m]

.644
.521
747
.35@
B3

.158
.364
77
378
. 186

. 199

-
R-ras

Upw = 1E.BE [m/S]

{

.6

.5

'
€l

62
87

.521

g
.5
.5

.4
.3
2
.2
.

o

.07

+*

+
OFR) — 4 +

+

+ 4+ + + 4+

57
15

57
6@
16
43

84

27

73

Prt

.927
.828
.22
.445
LB

. 125

u'v’'

[m2/52)

-.,32¢
-.518
-.52¢
-.B83
-.29

-.31¢%
-.160
-.144
-.074
-.03%

-.023
-.08t

6AMMA

.oed
.82
.0ee
.eed
. 008

.eec
.Q0e
. 000
o0
.ead

- s s mma e

1.000
1.000

u!tl
{m-C’%



FILE NAME : 1uT@118s3  Station 3

QR AEAVEF RPN TR EAEFLLCEERET V442022002000

U = SUM( A(N) « YN )

AD= 48.20@51E+00Q Ale 42, 72E5E+01 A2= -3.335EE+0! A3= +1 ,3570E+Q!
Y v uc X DIFF
. 0500 12.1294 120.430 +3.561
.e7ee 1@.8941 10.858 ~.327
L1200 12.3755 12.023 -2.650
L2200 12.9082 13.735 -1.229
L3200 14.8E97 14.960 -.087
L4200 15.8577 15.778 +,7E5
.5200 16.1570 16.270 +.7@1
.£200 16.3482 16.518 +1.040
. 7200 16.8059 1E.E@6 -.024
.BoaR 16.7245 i6.612 -.677
. 9220 16.7931 16.618 -1.042
1.1202 1£.8802 1€£.958 +.581

[ EEEREEEZERERS SR EEEARSZR AR R Z R AR RS R RS SR SR

T = SUML A(NG & YN )

AQ= +3.2BESE+0 Al= -7.6887E+00 AZ= +B.6S48E+00 A3= -3,350BE+0Q0Q
Y T TC % DIFF
. @502 32.39E7 32.326 -.217
.e700 32,2069 32.193 -.p48
L1209 Z5.75E5 21.8E6 +.282
L2280 21,3350 21.283 +,153
J3eR 31,0052 21.010 +.001
L4202 30.7797 30.74E - 113
.gzep 3¢.5541 2e.57! -.@75
.62e? 30.5004 32.4EE -.1458
L7202 30.4077 20.410 +.008
.B2e¢ 30,2532 30,364 +.100
.820@ 30.32066 3@.3€E6 +.128
1.12¢2 30.3003 30.277 -.877

([ EE R R R R R R R R R R R R R R R R AR R R R R R RS R AR R R A KR R R ]

176



JuT@1 1954

Del 99.5 = 1.239 [cm]
Quall = 154.5 [W/m"2]

L€ TR O Y I % B

o o~1om

—_—

T
12

Y
{em]

.0=0
.82
.150
.340
L4390

.648
.790
.840
.050
L2409

.35@
.54

v't?

{m-C/5]

4+ + + 4+

O

. 145
L158

123

L1E
L3

.@3%
Qe
.BES
032
.ec7

e1e
L2

Station 4

{m

IR
12

13.
14,

i5.

15

1€,
16.
1E.

16.
6.

u'v'"2

{m3/53)

U
/51

.28

-
' &

.65
81
75

53
.88

1
-

83
73

.357
.363
144
L1113

Lo ] =t

=]

L2158
.209
JIES
.0EB
.58

034
.ele

[m/S

+.38
-.42
-.49
-.55
-.61

£

-.62
-.64
-.83

- c

+ 0o

-.65

-.64

-.B5

V‘
[mZ~

+ 4+ 4+ + 4

+ + + +

+

Tw-Tinf

] (cl

-

& .

.78
.41
3.
30.

34
31

3e.
.53

30

30.
30.
30.¢2

3¢.
3@.2

~2t?
¢/521

.@352
@714
.ezee
.8245
.@E88

.@ES4
.0b43
L0512
L8284
LO2E2

.e174
.oees

177

23

11
8E

EE

33
31

-~
<

= 3.g£2€ (C)

im/%1

1.571
586
.443
L2708
.289

V. 160
1.014
.818
604
.462

du/dy
{1781

6.
15.
L7144
227

.204

12

-~ N Ul

r

te!

418

.875
.238
.037
.54E
.682

{m/S1

.BE@
.BEZ
.8056
.742
.88

.Ee2
.544
.455
L3585
.3354

.315
.278

d7/dy
[C/m]

L7832
L4758
.8E1
.247
.BER

, 158
,172
.482
218
.250

.287
L4318

Upw = 16.8BE [m/E]

t‘
{cl

.4EE
.2983
.3t4
. 351
. 358

.335
317
.268
.208
174

.140
ez

Prt

+ 4+ F o+
W WA
SRR RGEN
S R IS EEN |

>
w
>

+.929
+1,.14%
+1.278
+.83b

+.4485
+,348

u|v‘
[m2/52]

. 147
.E18
.537
Y Y32
.388

.287
.28
L 140
.BES
.@5%

.35
ezt

GAMMA

.eee
.00
Nl
.00
.eel

. 022
.80
.00
. 200
.00

.eec
.eece

u't?®
{m-C/53

-.44D
~-.3e8
-.273
-.345
-.244

-.282
~.242
-.1B2
-.@5!
-.0E3

-.829
-.017



FILE NAME : JUTQ119c54

Station 4

.'Cl'.‘0.“COCC.'Q."CI'-&.Q"Q'%'OOOCI"IOQC

U = SUM( A(N) « YN

A= +3,2160E+00

Y
.g50e 9.
.@300 11.
. 1900 12.
L3400 13.
.4829 14,
5400 15,
L7500 15.
. 9400 1€,
1.8309 16.
1.2400 16.
t.3500 6.
1.5402 1€,

u
2848
2BED
6463
8874
7488
5313
9837
5485
6254
732
§133
8315

)

Al= +1,B05@E+Q!

1.
19.
12.
13.
14,
15,
16.
i6.

18

1€.
16.
16.

uc

ee
720
126
787
924
ege
148
3e9
.5@5
562
712
862

AZ= -1.521GE+@1
% DIFF
+8.57¢
-4.843
-4,11%
-.28%
+1.,202
+1.007
+1.817
+.241
-.748
-.883
-.6@1
+.882

IQ.C."..{.‘Q'Q.0l’09"l."."."."."""

T = SUM(C A(N) »

A@= +3,2173E+0Q1

Y
. 0502 32
.Q522 2
. 15@8 21
.3402 31.
.4800 3e.
6400 3@.¢
.782¢ 3e.
.5402 3e.
1.03500 3e.
1.2402 30.
1.2808 3e.
1.5420 3e.

YN

)

Al= -3.8842E£+00

3
31
31

21

3Q.
3e.
30.
30,
2e.
3e.
3e.

3@

TC

.9g¢
.837
.S1E
127
82E
£27
4632
3@
221
2858
250
. 188

AZ= +2.96B3E+0Q
X DIFF
-.337
+.144
+.234
+,0t%
-.082
L3
. 138
-.e
.07e
.19
L9042
.BE7

P+ 4+ 4

.QCQ"OOI'O'I"QO'OC'C’OIC"'..CCCO'.'..'.'

178

A3= +4 3SE3E+Q0

A5= -7.B435E-Q1



1yTe1198¢c5

Del 98.5 = 1.748 [cm]

Station 5

Quwall = 154.8 [W/m"2]

wn & L~

QWO g,

—

11
13
14

+ 4+ o+

+ 4+ + o+

Y
{cm]

. @50
.@385
. 245
.38%
.545

.EB5
.84%
. 885
. 145
.295

.48%
.ES5
.B3%S
.185

[m

10.
1.

-

13.
14.

14

15.
15.
16.
16.

16

17

17.
17.
17.

U
/513

~
&

kA
-~

12

16
.80

44
82

-
<

61
77

L
10
16
18

Tu-Tinf = 2.58¢ [C)

Y T
{m/5] {c
-.3¢ 31
-.41 31
-.50 2!
~.56 30.
-.63 3@
-.63  3@.
-.EB 30.
-.64 38.
-.62 3e.
-.B5 30.
~-.E6 30.
-.64 30.
-.BE 30
-.b4 30.

v' 2y’

+ 4+ 4+ 4+ 4 + 4+ 4+ 4+

4+ o+ o+

. 1305
.0549
. 00851
0344
8327

. 043¢
.0440
.82588
.eaz2z
.8368

.@2ES
@140
. 008E
.e0%tE

179

3

.94
.67
.24

96

.76

(1
44
24

26

18

14
11

.08

(43

u
{m/5)

1.847
1.476
1.351

.27

1
1,222

1.206
1.028
940
L824
.B75

.528
417
.283
.2186

du/dy
[1/81

19.
18.
.284
.£70
.236

-— 1))

652
878

.8E3
.91@
.017
.3e4
L7

[m/S]

.B82
.838
78S
. 720
.684

.B21
852
.498
.4489
.359@

.3583
.307
.286
. 2B1

dT/dy
[Ciml

]
it ot 2 o8 |

.974
816
W32

.B75
.475

132
.B36
.685
281
244

.124
.033
. 150
L4041

Upw = 1£.8E (m/S)

{

.4
.3
.3
.3
.3

.3
.3
.2
.2

-
. L

o
.
.
.@

+1
+1
+1

4+ 4+ 4+

+ 4+ + 4+

t L
c3

59
et
26
21

18

16
21
B1
58
25

86
39
o4
EE

Prt

.78
.00o8
.89
.@53
.8ge7

. 865
.B8O
.BE3
772
672

-3
.BI1
.537
.527

ulv|

[m2

/821

.484
.581
.4E4
.420
.3€2

.328
.224
.18
. 148
.084

.BES
.041
.eze
.02

6AMMA

— o = e

.020
. 800
.@e0
. 002
.eed

. 000
.00
.0ge
.eo¢
.002

N July
.0ee
.oee
.eec

u
{m-



FTIE MAME

TUTALTQEE Station 5

[EEEEEEREREEEEE B R E R R R E R R R R R R E R ERRERERERRERE R N

D o= QLMY

A= +1.@4
Y
. @500
.@95n
. 2458
. 3950
. 5450
.6950@
.8459
. 9859
. 1450
.2850
.495¢
.£850
.8850
2.185@

—- ot s e —

AN & YN

CeE+

re.
1,

13,

14,
14,
15,

15,
1E.

16,
1€,
17.
17.
17.

17.

{i

B168R
286
1184
1683
5046
4421
§298
3231
g@81
7718
o0cs
1040
1613
1840

)

Al= 41, 132RE+Q!
ue
11.006
11,473
12.848
13.9€7
14,.PE8
15,547
16.0862
16,4285
16.676
16.829
1€.93%
16.987
17.0849
17.302

A2= -£.B6BE22E+0Q0
¥ DIFF
+3.57@
-1.340
-Z.QE3
-1.2F4
=312
+.BE0
+.8zZ8
+.E48
+.407
+,342
-.41F
-.6E63
-.E52
4,830

(R R R E R R R RN R R R RERE SRR ERZEZERZR RS SR RRZ R R R 2]

T = SuM

AR= +2.,18
Y
. 0500
.@95¢
, 2450
.395¢
.54582
.59858
.B4592
.995e
1.1450
1.2950
1.495¢
1.695@
1.8850
2.185¢

ACN) « Y N

S1E+01

31,
3t.
3t.
3e.
30.
3e.
3e.
3e.
3e.
3e.
30.
30.
30.
3e.

7
9411
E704
2375
5552
7604
bo2e
4285
3382
2627
1802
1419
18E8
2e9s
8573

)

fl= -3.1553E+00

TC
31.6838
31.707
21,323
21.ee8
30.756
30.5E3
20.416
3e.3e8
30.237
30.159
3¢.154
30.134
30.111
3e.024

AZ= +1.8290E+00
% DIFF

-.324
117
.273
173
.0e8
-.128
-.@78
-.088
.Q86
.83
041
.09
.o
.878

I+ o+ o+

'+ o+ o+

I EEEE R EERERRERRERRERRRRRERRRRRRE R RRRRERRRE R K R X
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A3= +1,3353E+00Q

3= -2.€798E-@!



Case 3:

Mean and fluctuating velocity:

Mean temperature:
Stanton number:
Shear stress:

Turbulent heat flux and Pry:

181

UP0207
T0216
ST0213
Uuvo0207
VTO0213



FILE: UFQI20751

STATION: |
XSTA = 114 [m] DEL1 = 5.159E-4 [(m]
cf = 7.0Q0E-3 DELZ = 2.C18E-4 [m]
Upw = 9,07 [m/S)] H = 1,70%
Visc = 1.588E-5 [m"2/E] REdell = 2,928E+2
REx = §,49QE+4 REdel2 = 1.714E+2
Del85% = 3.878E-3 [m]
Y {ecm] U [(m/s] Y+ U+ Y/DelB835 v'/Upuw
) .eaz 2.182 .67 4.06 N u 7.4E2
z .07 2.260 2.35 4.2 020 7.738
2 Q12 2.384 4,03 4,44 .034 8.174
4 017 2.9732 5.7 5.54 .048 19,127
5 .e22 3.518 7.38 £.55 .61 11,711
6 .027 4.028 .27 7.58 .075 13.210
7 2 4,561 10.75 £.5@ .@ees 12.825
g LRZ7 4,977 12.43 9,27 L1832 14.@0CC
S @4z 5.386 14,11 10.@3 117 14 .CcS
1Q @47 5.762 15.79 10.73 3 15.¢71
11 .@82 £.0E7 17.47 11,20 . 1485 14,712
12 .es7 £.334 19. 16 11.8e@ .159 15,LE3
13 .@QE2 £.524 2¢.82 12,27 172 14.8602
14 272 7.02I6 24.19 12.1 .20! 14,712
15 RETZ 7.342 27.55 13,88 .22 14,452
16 .03z 7.E2% 20.8@ 14,16 L2587 14,362
17 182 7.774 34,28 14,482 . 285 13.923
1€ 117 6.12@ 29.30 15,132 : .327 13.335
15 L1472 §8.415 47.72 15.66 .387 12,811
z2e 182 g.BEZ B1.14 16.17 .5€3 1,777
21 .2e2 §.948 84.73 1E.EE .78& 10.47€
22 ,382 9,05¢ 28.22 16.87 1.QE7 10.173
23 482 9.@5c 161.91 1£.87 1.347 5.707
o4 .Gez S,@EZ 185.50 1£.86 1.62 9,EEf
25 LTED 2.945 267.E8 16.85 2.185 §.,c4¢
26 1.@¢2 5.102 2E32.4E 1€.9¢ 2.0823 S.E%5
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FILE: UP@ZD752
STATION: 2
XSTA = ,242 (m]
Cf = 5 750E-3
Upw = 9,21 [m/S]
Visc = 1,6QRE-5 [m"2/5)
REx = | ,8985E45
Del88% = 1, 14BE-2 (m]
Y [cm) U [m/s]
1 .22 2.337
2 015 2.487
3 .20 2.818
4 025 2.4897
S .30 3.852
B .Q35 4,368
7 L0402 4,726
8 .45 5.07¢4
9 .50 5.381
10 .BES £.584
11 .06 .84}
12 @75 5.87%
2 .QES £.487
14 L0385 E.614
15 .15 £.874
16 L1665 7.385%
17 L2158 7.726
18 .2ES 7.958
19 L3158 8.154
2 .415 £.478
a1 .518 §.73¢2
22 .B15 8.981
23 L7158 §.038
24 .E15 9.137
25 .91% §.227
26 1.015 8.2
27 1,115 g8.250
28 1.265 5.30%
25 1.4B5 g.2e1
3¢ 1,665 9,215

DEL
DELZ

H

REdel!
REgelZ

Y+

W~ e W
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V2.

e
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c c”

15.

-l
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o
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w
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FILE: UPR2@7S3

STATION: 3

XSTA = 572 (m] DEL = 2,022E-2 [m]
Cf = 4,85QE-3 DELZ2 = 1,433E-3 (m]
Upw = 9.24 [m/S) H = 1.411
Visc = 1.,613E-S (m~2/51] REdell = 1.1588FE+3
RE» = 3.273E+5 REdelZz = B.Z@8E+2
DelS98S = { ,B38E-2 (m]
Y {em] U Im/s] Y+ U+ Y/Del985 u'/Upu
1 @22 2.444 £.21 5.37 .@12 £.E7Z
2 .27 2.978 7.82 6.54 .15 1¢.4€65
3 . @32 3.357 9.3 7.38 .17 11,453
4 037 3.78¢ 10.44 8.32 .02¢ 2.1R¢
5 .042 4,205 11,85 Q.24 823 12.435
B . 047 4.537 12.26 8.87 .26 12.%65
7 .52 4,802 14.67 10.55 .@2e 12.761
8 .57 S.057 16.@6 1. @31 12.752
9 Q87 5.3583 1E.90 11.86 L0328 12,886
10 .077 S.E37 21.72 12.39 L0472 12.387
N . @52 5.823 25.89% 12.04 .pse 11,850
12 @7 6.12 20.18 13.47 .@CE8 11.EZ28
13 127 £.348 25.82 13.85 .RE8 11,1582
14 77 5.754 49,893 14,51 .086 10.477
15 .207 7.225 £4.03 15.44 L1123 10.157
16 .277 7.238 76.12 1£.50 . 151 9,987
17 L2377 7.€38 10E .34 1£.79 .25 9.,602¢c
18 477 7.95¢ 134,54 17.47 . 2565 8.45¢
19 877 £.2@9 162.75 18.24 314 9, 2c8¢E
2 .677 &.397 199.96 18.45 .368 §.17¢
21 .827 8.60% 233.27 16.92 .45¢ B.E1S
2 .8977 8.762 275.58 19.25 % B8.446
23 1,177 8,954 231.89 19.68 .B40 7.981
24 1.377 8.@489 28R.40 18.89 .749 7.8E¢
5 1.677 5,130 444 .82 20.06 . 858 7.627
28 1.777 9,185 501.23 20.18 .866 7.25¢C
27 1.877 5.216 557.64 20.25 1.@75 7.273
<E 277 8.229 614.05 20.28 1.184 7.18%
28 2.277 5,205 €70.47 20.23 1.2832 7187
30 2.8577 9.234 726 .€S 2¢.28 1,401 B.5¢%
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FILE: UPRZ2754

STATIGN: 4

XSTA = _BO@ [m] DEL! = 2,58%8E-2 [m]
cf = 4, 7@0E-3 DELZ2 = 1,805E-3 (m)
Upw = 9,19 [m/S] H = 1,364
Visc = | ,B17E-5 (m"2/5] REgell = 1.477E+3
RE ~ = 4 548E+5 REdel?2 = 1.Q83E+2
DelB88S = 2,451E-2 [m]
Y [em] U {m/s] Y+ U+ Y/0el1895 u'/Upu
1 2.085 4.69 4.63 . 007 7.32@83
2 022 2.380 6.06 5.34 .008 B.345
3 .027 2.821 7.44 B.33 011 S.8E4
4 L0322 5.2889 8.82 7.28 .13 11,282
5 3 3.69! 1.2 8.28 015 11.61€
) .42 4.044 11.58 9.07 217 12.480
7 L0477 4.218 12.95 9.€9 .218 12.525
8 .05z 4,602 14.23 10.22 .21 12.470
g @7 4.802¢ 15. 7t 190.73 823 12.388
114 Q&2 5.e24 17.09 11.27 .@25 12.56)
11 .072 £.3189 19,84 11.92 028 12.216
2 .ee2 5.525 2.60 12.40 L0232 11.E60
13 102 5.855 28.11 13.14 .42 11.4€ES
14 122 B.166 32,862 13.684 .59 10.818
15 72 6.524 47 .41 14.64 .eg7e 10.272
16 .2z2 6.798 B1.18 15.2 .08 10.012
17 L2772 £.574 74.87 15,65 RN g, 78E
18 372 7.216 102.53 16.42 L1582 9.519
tg LA72 7.887 132.08 17.021 L1832 9.40¢
20 .672 7.882 185.21 17.91 274 8,183
z 1 .B872 8.2€87 240.34 18.85 .356 B.758
27 1.072 8.454 285.46 12.08 L4327 E.411
23 1.272 6.705 35¢.58 19.53 .518 8.053
24 1,472 8.€10 405,70 18.77 .601 7.687¢
25 1.672 B.952 4EQ.E3D 20.03 .B82 7.2E6
26 1.872 9,035 §15.85 2e.27 .764 7.12¢
27 2.072 9.Q5E S71.27 2@.32 . 545 £.508
g 2.272 9.129 628.18 20.48 .927 E.8C2
29 2.472 9,150 B81.32 2@.53 1.008 E.EZ4
20 2.872 9,148 736.44 20.532 1,090 §.473
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FILE: T@21E651

STATION: }
Xeta = 114 Im] Del-thar = S, 118E-2 {m)
Tw = 34,20 (C2 Del-enth = 3.470E-4 (m]
Tinf = 30.13 (C1 Del-cond = 5.BV1E-4 {m]
Gw = 1.978E+2 [W/m"2] Re-enth = 1.8B6E+2
Yeff = -2.QROE-S [ml Frt = 1,00@
Cond = 13.20 Qadded e 15.51 [W/m]
Y [em] T (C] Y+ T+ Y/Del83S DT/DTw
1 -.ec2 0.000 0.00 0.00 0.¢0e2 0.022
Z +2.020 34,2832 .02 12 0.0C2 L0028
2 +.00% 24,0632 1.6E .76 e .0c7
4 +.00€E 2%.866 2.686 1.39 @16 L1024
5 +.011 32.618 Z.EE 2.17 e LVE3
& +.014 73.361 4,866 3.00 L0827 .225
7 +.017 22,150 5.687 3.67 L0232 275
g +.02@ 22,882 6.87 4.27 L0339 L2220
g +.025 22,688 8.326 §.15 .48 L3EE
1¢ +.020 22.454 1¢.04 .90 .RES L4472
11 +.02¢ Z2.2¢7 11.73 6.€9 LRES 501
12 +.040 37.@22 13.42 7.29 .p78 .B4%
132 +.045 Z1.847 16,11 7.85 L¢80 LBE7
14 +.055 gtg 12.50 g8.79 ev 637
1% +.0QEC 3v.3e7 21.80 g9.59 27 L7118
1€ +.275 21,136 25.2 10.15 147 L1757
17 +.,@922 Z¢.8A8E 30,58 10.92 JTE B4
16 +.11¢ 30.633 %7.18 11.587 .215 gE2
18 +.130 3¢.538 44.00 12.e93 . 254 L8002
20 +.15Q 30.422 5®.7S 12.43 ,293 .825
21 +.170@ 30.36¢E £7.58 12.65 L3332 .94
22 +.200 3@.297 57.78 12.87 391 .8g7
23 +.242 2,225 81.36 13.07 4%9 L8872
24 +.28¢C 70.226 898.33 3.7 .867 L6789
25 +.29¢ 20.1587 132.28 13.33 L782 .99
2€ 4,490 32,141 166.21 13.26 ,a87 .9s8s
o7 LES@ 3p.120 224.07 13,432 1,348 .89¢
2 LE3T 3¢.120 3p1.82 1%.4C 1.739 1.02¢
9 +1.2%3 e, 117 471.56 12.46 2.6 1,082
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FILE: T@Zigs2

STRTION: 2

Xsta
Tw
Tinf
Qw
Yeff
Cond

<) moan

a6 I SN T % I S Y —
R O B 2% R ) 0 0

[oF BN S O |
mn -3 o

rat
€

2e
31

32
32
it

o

= 343 (m)

= 35.50
= 30.0E

= 1.89Q7E+2 [W/m"2]

{c)
[c)

= +0.000E+Q [m])

= 14.0@

Y [em)

.005
.00%
@12
215

+ 4+ 4

.18
ez
@24
.Bz7
.032

+ + + o+ o4

L0327
.04z
.047
.@52
.052

+ 4+ + 4+ +

+ 4+ 4+ 4+
L
0
(]

+.122
+ VEC
+.212
+.262
+.312
+.2¢e2
+.4B7
+.8E2
+.EE°7
+.B6EC
+1.0E2
+1.262
+1,5E2
42,082
+2.567

T IC}

[NENE TN
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Ol Ot WO
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F9 P FJ PO
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L& I C8 I &V I SV AN §V )

(IR AT I N

OF (g

T r

W
[ B

w
L=
PN &

Y

O L
~

30.
3e.
Ze.
0.
36.

S W oy

.8E8
.8E2
.83
.6e7

.355
873
.EE62
.662
.37

114
.83¢8
.764
.B17

.23

. 149
.0ev
. B4t
.641

E.
o
f -

b o .y
b -

m ga

to (4 — 2 ¢
[SERCE VAN NN

174
146
125
185
102

Del-ther
Del-enth
Del-cond
Re-enth
Prt
Qadged

Y+

>
-

.45
.E8
Bt

s ol —

.54
.47
.41
.34
.91

W W -3 m N

11.47

14,60
16.17
18,21

22.44

- -3
ct. 73

35.01
41.31

w a

w1 o -y -y
FIV e Qo m
M wse &

Pt - — -

SR N B
v g - (NG
0o wl
~1m ~

O M &=y L
I 0 oon Wl
4 -
[sa}
o

o«
vy o,
'S

188

= 5.638E-4
7.518E-4
= 5,5B2E+2

-4
+

=J J

[

10,

ry — —

bW

" o~

r

sal

oo

1E.
6.
6.
16.
16.

N P) - e

NN e

mn @ w

1,488E-2 [m]

1.000

[m]
[m]

56.67 (W/m]

el
&

.B7
.24

-
“

.50
.37

-
I

=]

.53

Y/Del885

|
1
1

.03
.eec
.eose
.01@

012
014
.QlE
.018

.e22

.@25
L0286
.0z2
. @35
.042

.048
.@55
.062
.@75
.ees

.1ez
122
142
1786

L2110

243
.310
.378
.44¢%
.578

714
.B4B
.@5e
. 386
L722

DT/DTw

.098
.1e!
124
. 165

212
.264
L3032
.34
.384

.442
.475
.507
.534
.5€7

JEC1
.E47
877
715
744

. 766
.795
817
.B4E
.872

.892

~e
e Sl

.843
. 9587
.878

.8€7
.982
.98
1.e00¢
1.08¢



FILE: T@216%3

STATION: 3

Xsta = ,872 [m] Del-thar = 2,3243E-2 [m]
Tw = 36.18 (C) Cal-enth = V.G34E-3 [m}
Tinf = 30.04 [C) Del~cond = §.732E-4 [m]
Qu = 1,BB7E+2 (W/m 2] Re~enth = 8.B1QE+2
Yeff = +7,000E-5 [m) Fri = 1,000
Cond = 12,80 Qadoed = 102.05 [W/m]
Y [¢m] T (C) Y+ T+ Y/Del1985 D7/DTw
1 +.010 35.422 2.78 2.17 .0e4 . 124
2 +.015 35.20¢ 4.13 2.80 .00E 181
3 +.020 74,768 5.60 4,83 .029 .23
4 +.025 24,3253 7.2 5.22 et .258
5 +.@30 74,033 .44 £.14 L0132 .25
B +.035 33.768 9.86 6.90 .@15 294
7 +.040 3.530 1.2 7.59 017 L4323
8 +.050 33.116 14,14 8.78 e .501
9 +.060 32.882 16.99 S.46 .026 .628
19 +.070 22.660 19.84 10.10 .02 .7t
IR +.020 3z2.497 22.70 1¢.58 LR34 LECZ
12 +.100Q ZZ2.214 26.42 11,40 Q43 648
13 +.120 32.052 34,14 11.87 .@51 674
14 +.140 Z1.899 39.86 .3 .QEQ .E8¢
15 +, 160 31,7782 45 .59 12.66 LQEE .719
16 +.210 21.573 £5.90 3.2 .@s2 .7E32
17 +.260 31,402 74 .24 12.76 AN .782
18 +.210 31.243 §8.60 14.23 32 .8QRE
19 +.260 21,1258 102.95 14.54 154 .822
z0o +.410 31.228 117.32 14.8¢ 175 .B41
21 +,510 2¢.£38 t46.1Q 15,41 .218 .72
22 +.610 3e.69¢ 174.89 15.83 .260 LB9%
22 +.B10 3e.518 32.47 16.35 L 34E .82¢%
24 +1.01Q 30.279 250.10 16.76 LA LGaT
25 +1.210 20,242 37£.57 1717 .B&8 .87¢
26 +1.51¢ 22.182 434 20 17.34 .B4s .878
2 +1.810 2@.127 SZQ.ES 17.51 L7732 .9886
2€ +2.110 30.1€2 527.02 17.58 .80 , 897
25 +2.510 30.@7% 722.22 17.6B 1.e7 . 887
30 +2.010 30.0E2 8EE. VB 17.7¢ 1.28% .95¢%
3 +3.510 30,050 191,11t 17.73 1.498 V.o
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FILE: TB21B54

STATION: 4
Xsta = GO0 (m]
Tw = 35,63 [C])
Tinf = 30.09 I[C)
Qu = 1,B44E+2 [W/m"2
Yeff = +@.QQ0E+Q [m]
Cond = 14.00
Y [ew) T I(IC)
1 +.007 35.374
2 +.012 35.5947
2z +.017 35.707
4 +.022 75,190
5 +.827 34.8B57
) +,037 38,183
7 +.047 33,776
] +,057 33.4:19
g +.067 22,177
10 +.077 22.951
IR +.257 32.7e2
2 +.117 32.457
3 +.137 32.,28¢:
14 +.157 22,178
15 - 57 32.0¢
e <. .27 .BI%
17 4,277 z1.888
12 i 31.444
12 -.827 ANRERS
iy 4,707 Ip. ez
2! - 5 20 L0
22 +1.127 30.522
22 41.427 30,272
g +1.,727 30.274
< +2.127 30.180
2 +2.E27 32.126
27 +Z.127 30.092
2B 42.E27 20.077
29 44,877 30.054

Del-ther = 2
Del-enth = 2
Del-cond = 9

Re-enth

Prt

Qadded

Y+

T & O —

-
&2.

£3.
77.
105,
147,

20z.
280.
216.
401 .
486.

£98.
740,
861.
1822,
1204,

190

.91
.27
.64

-

-

.40
.18
.97
.76
.55

34

.93

-
“~

12

O

2.7

N~ W —-
~N =N -

— A~ ~J W
sl e s BNEVIN ]

12
1€

1€

=

14

=1
=1

.@12E-2
.OSBE-2
.473E-4
.187E+3
.ooe

{m]
[(m)
[m]

= 148,64 [W/m]

T+

) —

ww oo e

10.
1.
11
12.

12.

12.
13,
14,
14,
5.

1E.
17
17.
17.

18.

18.
18.
1e.
18,
1€.

.85
.92
.60
.06

01

.93
.29
.
.80

45

17

.BS

34
68

17
65
15
:=14)
57

38

.03

44
93
21
48
64
75
79
8E

Y/De}88S DOT/0Tw

. 002 .10@
.004 . 104
. 206 IR YA
.007 .22
. @029 .270
L@12 373
.0\6 L4325
.019 L4E9
.022 .526
.Q2€E .56
032 .533
A .BJE
. @45 .BE!
.052 .679
@2 704
27s 738
092 .758
2 798
175 oA
.24} .872
Iee .92
T4 ,92¢
474 .953
873 . 968
.7e86 .9€3
872 . 991
1.028 .9396
1,204 .99¢
1.536 1.002

ORIGINAL FEGE IS
OF POOR QUALITY



FILENAME: §T0Z213

uinf: 9.5! {m/5)
HEAT FLUX TO HEATER: 224.4 (W/m"21]
HEAT LOSS THROUGH BACK WALL OVER DA: L1a1 (Wl
FREESTREAM TEMPERATURE: 3¢.58 (C)
Twall (C] REx Enth (m] Qconv (W/m"2]
i 32.81 +2,184E+4 +5.875E-b +1,980E+42 +8.
2 23.83 +3.631E+4 +1.654E-4 +2.@33E+2 +6.
2 34.52 +5.070E+4 +2.550E-4 +1,981E+2 +4,
4 35,44 +6.501E+4 +3.35BE-4 +1.92BE+2 +32.
5 35.36 +7.948E+4 +4.222E-4 +1,935E42 +3,
6 35.64 +9.ZB5E+4 +5.022E-4 +1.91B6E+2 +32.
7 25.64 +1.0B3E+5 4+5.822E-4 +1,817E42 +3,
g 35.63 +1.227E+45 +6.E76E-4 +1.91BE+2 +32.
9 35.87 4+1.371E45 +7.192E-4 +1.904E+2 +3.
10 36.16 +1.514E+5 +7.877E-4 +1.8BSE+Z +3.
11 36.07 +1.658E+5 +8.744E-4 +1.882E+2 +2.
12 36.10 +1.8R2E+5S +9.464E-4 +1,881E+2 +3.
13 36.19 +1.94BE+S +1,002E-3 +1.8BBE+2 +32.
14 36.38 +2 .@EBE+S +1,062E-3 +1.873E+42 +3.
18 36.39 +2.227E45 +1,136E-3 +1.B74E+42 +3.
1€ 36.4) +2.277E+5 +1,2Q1E-3 +1,872E+2 +2.
17 JE.50 +2.521E4+5 +1.,274E-3 +1,.BE7E+Z +2.
18 36.43 +2.665E+5 +1.325E-2 +1.872E+2 +2.
19 36.71 +2.807E+S +1,348E-2 +1,B854E+2 +2
20 36.90 +2.948E+5 +1,405€E-3 +1,843E+2 +2
21 36.83 +2.034E45 +1,4S1E-32 +1.B4BE+2 +2.
22 Z6.76 +2.23BE+S +1.545E-3 +1.853E+2 +2
2 3€.87 +3.380E+5 +1.5E5E-3 +1.840E+2 +2
2 37.16 +3,G22E45 +1.612E-3 +1,828E+2 +2
25 37.13 +3.6B6E+5 +1,70BE-3 +1,.820E+2 +2
2 36.95 +3.812E45 +1.825E-3 +1.641E+2 +2.
27 26.76 +3,958E+5 +1.B92E-3 +1,BE3E+< +2
28 36 .96 +4,100QE+S +1.BBGE-3 +1.B4QE+Z 42
23 37.27 +4,240E45 +1.904E-2 +1.821E+2 +2
29 27.20 +4,3B2E45 +1.961E-3 +1,B20E+2 +2
31 37.32 +4.526E+5 +2 . B44E-3 +).B18E<2 +2
22 37.18 +4 ,B72E4+5S +2.130E-3 +1.82BE+2 +2
3 37.19 +4 BIEBE+DS +2,154€-3 +1,827E42 +2
] 37.432 +4,85B6E+5 +2.182€E-3 +1.,811E+2 +2.
35 37.42 +5.100E+5 +2 . 25BE-3 +1.813E+2 +Z
26 27.37 +5.244E+5 +2.286E-3 +1.B17E+2 +2
7 37.55 +5.385E+5 +2,29BE-3 +1.BOBE+Z 42
38 27.74 45 S26E+5 +2.2Z4BE-3 +1.,783E+2 +2
29 37.81 +C . E71E+5 42 . 451E-3 +1.BB2E+2 +2

191

n
T
~J
m
'
(RN NSV S )

) —
w
3] m
¥

Gl Ul B OV W W W |

-J
r)
S
m
]
[

m
w
~1
m
]
(R SV 8Y I SVIR % Iy € I U7 B



402
41
42
43
44
45
46
47
48
43

50
51
52

O W

~N NN
r3

N

Ol W LIy Wy
-J

o W

~ ~J
1M MO
& oo oroow

37.

37.
37.
37.

(23]
tD

[sp 0N 02
[N

+5.
+5.
+6.
+E.
+£,
+6.
+6
+6,
+6.
+7.

+7.
+7.
+7.

B17E+45
SE0E+S
1@3E+5
244FE+E
3B8EBE+S
5Z2E+5

.BBIE+S

8ZBE+S
SE3E+5
1@5E+5S

248E+5
38EE+S
S3BE+5S

+2.8530E-3
+2.563E-3
+2.E06E-3
+2.641E-3
+2.718E-3
+2.868E-3
+3.010E-3
+2.876E~3
+2.943E-3
+2.987E-2

+3.088BE-3
+3.178E-2
+3.058€-3

#ee6084042020340ROSS-CFAN DATRe 2420 0avt0reses

61
62
63
B4
65
BE
67
E8
65
70

LA X R R ¥

71

72
73
7é
75
76
77
78
78
g2
g1

82
g3
64
€5
86

TP ErP e

g7
gt
£s
ao
91
82

22.86
34.58
46.96
25.87
42.11
26.00
25.38
35.11
34.02
34.37

+8
+9.
+8.
+9,
+9,
+9,
+9.
+5.
+1,
+1.

. 925E+S

@52E+5S
BBI1E+S
32BE+S
ZBEE+S
E82E+5
753E+5
926c+5
QOBE+H
CL2E+E

++333+2CROCC-CFAN DATAtevesssseessss
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SIS ST I YR CN RN SVIR EY I SV AN BV
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(S AN o BN 2 RNV A BN TR I s B SO ) IS

~J

3B.22
36.15
35,85
35.18
34,20
35.7%
35.37

+1.
+1,
+1.
+1,
+1.
+1,
+1,
+1.
+1.
+1,
+1,
+1,
+1,
+1,
+1.
+1,

@35E+6
Q47E+E
BE4E+E
075E+6
QEJE+b
103E+6
11BE+E
133E+6
14BE+6
16BE+E
175E+6
182E+6E
2Q7E+B
c25E+6
234E+46
<S0E+6

*reev s s (ROSC-SPAN DATA*estsstasavses
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oo o m (N

.2B4E+B
.27bE+E
.2B9E+6

3QE+6

L317E+6

IZVE+E
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+1.808E+2
+1.B08E+2
+1.8@7E+2
+1.795E+2
+1.788E+2
+1.798E+2
+1,826E+42
+1.822E+2
+1.7%8€E+2
+1.784E+2
+1.787E4+2
+1.8@5E+2
+1.8Q5E+2
+2.020@E+2
+1.S78E+2
+1.222E42
+1.95QE~+2
+1.528€+2
+1.88BE+2
+1.93ZE+2
+1.846E+2
+2.011E+2
+1.8G1E+2
+1,89E64E4+2
+1.816E+2
+1.971E+2
+1.910E+42
+1.9Q%5E+2
+1,857E+2
+1.BSBE+2
+1,.927E+2
+1.6BBE+Z
+1.8B4E+2
+1,BE7E+2
+1.895c+2
+1,.843E4+2
+2.Q0QE~2
+1.913E+2
+1,822E+2
+1,.835E€+2
+1,.B83C+2Z
+1.8B4E+2
+1,B3C0E+2
+1.648E+2
+1.841E+7

+5.,
+4,
+7
+4.
+1
+3,
+3.
+3.
45,
+4

7T11E-3
BORE-3

.@70E-4¢

@35E-3

.24T7E-3

256E-3
73SE-3
985E-3

421E-3

.8B1E-3

n
w U oUYry

TmMmMmMmMmMmMmMmmMmmMmm
'

]
O

£ VI SV SV SY RN SV IR SN N

LTEZE-Z
LA@TE-3
.803E-C

.787E-3

-

LTBTE-C

+C.701E-2



93
94
95
86
87
9z
ag
100
101
102

avrensvrsvareseCROSS-SPAN DATAssresssnsesrrne

103
124
105
1ee
107
108
1@9
110
111
112
113
114
115
116
117
118

(XX R R E XA}

118
120
121
122

22
124
125
126
127

126

sarvsensvaransalROCS-CSPAN DATAs*ss2ssssarnene

r3

G W OGN O W

m -J o

JU P Lt — O W

36.
36.
36.
3b.
36.
2k,
7.
36.
36.
36.

35.
6.
26.
37.
37.
37.

B
832
74
66
67
54
14
50
35
43

73
82
83
16
50
56

37.56

37.
37.

27.

37.

46
42
32

24

37.28

27.

15

37.08
3g.82
26.68

saveseelROSS-CSPAN DATAssssssessrsrese

36.55
27.e0
37.75
27.89

27.

g4

37.87
37.53
37.52

27.

3E.

3t.
37.
38.
25.

27.

14
91

e
86
35
23
83

37.868

37.
26.
26.

38.32

16
E3
a1
21

+1.34BE+46
+1.361E+B
+1,.275E+6
+1.288E+6
+1,4B4E+6
+1.419E+6
+1.431E+6
+1.448E+B
+1.4B3E+E
+1,477E+b

+1.484E+8
+1.504E+6
+1.517E+6
+1.831E+6
+1.584E+46
+1.S5BE+6
+).572E+6
+1.587E+6
+1.602E+B
+1.617E+B
+1.631E4+B
+1.64BE+B
+1.BE1E4B
+1.67SE+6
+1.B6S1E4B
+1.706E+E

+1.721E+6
+1.73RQE+6
+1,744E+6
+1.757€+E
+1.772E+6
+1.787E+6
+1,B632E+6
+1.817E+6
+1.B23E+6
+1.B48E+6

+1.8BE5E+B

1.872E4+B
+1.BBJE+E
+1,893E+6
+1.9158+¢6
+1,821E+6
+1,948E+6
+1.965E+6
+1.8E2E+E

+1.988E+6

+1,848E+2
+1.BB0QE+2
+1.853E+2
+1,.8B5BE+2
+1.857E+2
+1.865E+2
+1,830E+2
+1,.867E42
+1.B76E+2
+1.871E42
+1,812E42
+1.84EE+7
+1.829E+2
+1.828E+2
+1.6@E+2
+1.805E€+2
+1.8Q5E+2
+1.811E+2
+1,B13E+2
41.819E+2
+1.824E+2

+1.876E+2
+1.828c+2
+1.833E+2

+1.84BE+2
+1.856E+2
+1.864E+2
+1.802E+2
+1,753E+42
+1.765E+42
+1.788E+2
+1.78EE+2
+1.,8R7E4+2
+1.607E+2
+1.820E+2

+1.843E+42

+1.8BB1E+2
+1,767E+2
+1.75BE+2
+1.7B5E+2
+1.784E+2
+1.797E+42
+1.626E+2
+1.85%9€+2
+1.B7BE+2
+1.876E+2
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+2 ,45C8F-3
+2.754E-3
+2.B677E-2
+2.5G82€-3
+2.8481E~3
+2.412E-3
+2.413E-3
+2.458E-2
+2,475E-3
+2.518E-32
+2,5854E-2
+2.8772E-2
+2.585E-3
+2.620E-3
+2.763E-3
+2.824E-32
2.9088-2
+2.357E-2
+2.225E-2
+2.275E-3
+2.300E-3
+2.387E-3
+2.427E-3
+2.407E-2
+2.6QIE-C
+2.717E-3
+2.BEQE-2
+2.2S1E-3
+2.1158€-3
+2.15EE-3
+2.727BE-2
+2.Z81E-32
+2.892E-3
+2.BECE-Z
+3.0@56E-3
+3.Q56E-3



RAW DATA--FILE NAME: uve@2p7s! Station 1

N Y [em] Ullm/s] vV im/gl u' [m/8] v' [m/s] u'v'

1 . 060 6.103 -.043 .885 717 -.066
2 .075 6£.9894 -.393 1,101 .742 -.189
3 .080 7.604 -.5083 1.188 .723 -.248
4 110 B.212 -.B23 1.133 .661 -.253
5 132 8.598 -.578 1.099 L5687 -.218
[} . 150 8.802 -.617 1.024 .528 -,179
7 170 9,013 -.b12 1.003 .488 -.150
g .200 9.275 -.B73 . 855 L4891 -.128
5 .230 9,344 -.B73 .840 L447 -.115
10 . 260 9,388 ~-.B632 . 9032 .440 -. 110
| .290 S.5@1 -.673 . 906 .439 -. 118
12 .320 9.504 -.B51 .B80 L4332 -.082
13 . 350 9.520 -.687 .8732 .453 -.086
14 . 380 9.579 -.E58 .B5E . 457 -.085
15 . 440 §.5E68 -.704 .B848 .484 -.088
1B .540 9.569 -.712 .830 . 489 -.071
17 . 740 9.561 -.711 . B30 .561 -.122
18 1.040 9.551 -.768 .848 .B32 -.168
18 1.240 5,538 -.776 .820 .B52 -.136
20 1.640 9.582 -.776 .B31 .B85 -. 1585
21 2.540 9.636 -.785 .785 .718 -.122

Upw [m/si= 9.07 DELSSS [cml= .366 Cf= 7.000E-3
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RAW DATA-~-FILE NAME:
U [m/s]

N Y

S OoMITTUN & N —

(g}

0w -JgomuU & W

")

3

s

1.
1
|
1
1
2.
2
4

[
~

Upw [m/ssl=

cm)

.2c0
.080
100
120
. 140
170
L2290
.270
L22e
L420
.520
.B20
.720
.870

eve

L2790
.470
.678
.870

470

.970@
L2709

8.

W OWOUOWDOWWWWODomoROw-JIIJIg-dm

uupP28782

.B30
. 045

]

.322
.518
.750
.842
.237
L4321
.E54
.954
110
. 355
462
.580
.64g
.650
.6S0
.718
.6388
AN
713
.688

Y

DELBEE [cml=

195

Station 2

[m/s] u’

. 305
L2390
.292
. 357
L402
.408
L4327
L4485
.4556
.488
L4872
510
.50t
.502
.518
511
.504
L4886
.536
.545
.558
.641

1.148

{m/S])

1.074
1,021
1,003
. 960
. 885
.960Q
L9357
.924
.814
.883
.647
.827
.8e8
.775
.766
L727
L7432
.729
L7117
L7168
.7¢0
.681

Cf=

[m/8) u

.52
.BE1
.64}
.582
.585
.SEQ
.544
521
.520
.454
.486
477
.488
. 487
L4835
.502
.54b
.565
.582
.622
632

.b6&

v

{m2se2

.278
237
282
216

270

PRl
.21B
.205
.204
. 189
176
133
110
.1e2
L0532
. @56
L044
.05¢
.852
.073
.872
.074
072



RAW DATA--FILE NAME: wv@IZ@7¢3 Station 3
N Y [em) U lmr/s] Vilm/el o' [m/S] v' [m/s] C'v' [m
i .050 5.473 -2 . 859 .69 -. 1862
2 .es9 6.217 -.2lg 1.004 .B54 -.255
3 140 6.952 -.34% . 921 .586 -.238
4 .18 7.272 ~.413 .82 L5714 -.245
5 L2402 7.550 -.416 .82¢ .570 -.,244
B . 340 7.906 -.492 .887 L5627 -.222
7 .440 B8.268 -.494 .682 .52@ -.221
8 .549 8.466 ~.514 , 840 .519 -.184
8 .6580 §.762 -.828 .B15 L461 -.183
10 .8640 9.043 -.866 .791 L4708 -.148
11 1.040 §.207 ~-.538 .760 L4EE -. 117
12 1.240 9,242 -.EBE3 L1723 .461 -.0%6
13 1.440 9.454 -.558 N1 .468 -.074
14 1.740 8.556 -.563 .BEQ L474 -.049
15 2.040 9.553 -.566 .B58 . 458 -.0844
16 2.540 9.587 -.558 .624 528 -.241
17 2.040 8.€15 -.651 .B25 .583¢ o
16 4.0490 9.826 -.582 b4 .548 -.037
19 5.040 S.62 -.520 .6@9 .578 -.es2

Upw Im/ss)= 9,24 DELSSS [cml= 1.839 Cf= 4 .BESOE-3
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RAW DATA--FILE NAME: UU@BI@754 Station 4

N Y [eml U im/sl UV [m/s) u' (m/S) v' Im/s)] u'v' [m2/82)
] . QB0 6.2320 -.271 . 947 .585 -.201
2 L0580 £.520 -.3n1 . 9839 .566 ~-.228%
3 110 6.7322 -.306 ,914 .634 -.185
4 L1402 6.838 -.219 .813 .623 -.202
5 .180 7.140 ~-.363 . 866 822 -.183
B .280 7.440 -.364 .Bg9 .82 -.214
7 .380 7.736 -,3294 .837 .S8b -.202
8 .B20 8.073 -.420 . 827 .502 -, 187
9 L7302 B.448 -.445 . 801 .480 -.168
10 . 930 8.676 -.422 ,782 L4889 -, 1587
11 1.120 8.862 ~-.449 L7432 L4EB -.124
12 1,230 9,043 -.453 .698 .458 -.107
13 1.630 9.210 -.472 .6B3 .438 -.@85
14 1.830 9.295 -.45) .64t ,449 -.QE6
15 2.330 9.375 -. 466 LEQE .458 -.@55
1€ 2.820 8,448 -.45E .585 .474 -.021
17 2.330 9,487 -.457 .B83 .495 -.048
18 3.832 9,501 -.443 .BE0 .491 -.@2E
1S 4.830 9,474 ~-.440 .563 516 -.0189
Upw Im/s)= 9.18 DELYYS [cml= 2.45) Cf= 4,700E-32

197



IVTOZ13S] Station 1

Del 83.5 = _Z5E feml Tu-Tanf = 4,455 (] Upw = 5.87 [m/53
Quall = 185,353 [W/m 2]

N Y v] U T u’ v’ t° u'v’ u'i
{em) {m/S] [m/5] {Ci {m/53 [m/5] {cl ImZ/821 [m-C,
i .030 5.9 -1.8% 31.592 1.177 .520 .7EE -.418 -.G¢
2 .@5E 5.82 -i.7) 31.45 i.2@8 .535 .BED -, 447 ~-.5¢
2 125 6.62 -1.54 39.88 1.@77 477 .543 -.38% -.3¢
4 . 145 7.¢2 -1.83 3¢.8) 1.8256 LAB 487 -.247 -.3C
g . 185 7.26 -2.97 38.45 .942 418 L2332 -.271 -. 1t
& .225 7.4 -2.85% 30. .8es ’ L4089 NN -.255 - 18
7 .285 7.56 -=2.11 20.31 .BE1 . 388 .230 -.22E -.1e
& 325 7.6t =213 3e.25 .Bi12 .28) 165 -2 -.e2
g 345 7.61 -Z.1Z 30.2E LE14 L4021 147 -,1898 -.05
1¢ 385 7.86 ~Z.1¢ 30.24 . 788 AR 128 -.iE3 -.04
N 't wlv'tZ v' 21 du/dy d¥/dy Frit
[m-C/S7 ImZ/831 {mI-0/521 [i/75) {C/m3
i +.285 -.054 +.05958 2¢.701 -Z0.1E4 +,B8C3
< +.2¢8E -, 142 +.14EB5 26.97C -17.5¢&5 +1.622
3 +. 181 -.157% +.1287 16.192 -11.85¢ +1.241
4 +.14% ~. 145 +,1125 11,102 ~E.757 +1.424
) +.078 -.271 +.0457 5.704 -3.15¢ +1.540
& +.¢7¢ -.@52 +.0622 .936 -.875 +1.433
7 +.05C -.Q4E +.0307 ~.@21 208 +42.55E
£ +.@34 -,020 +.0151 -.247 047 +,737
S +.024 -.025 +.0185 1.018 -1.352 +7.87E
10 +.QC5 -.BIZ0 +.01082 4,074 -3.5982 +7.03¢E
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FILE NAME : IUT221351  Station 1
XX IR RSN ERR YRR R SRR RS ER N R R R R R R R S XN N J

U= SUM: AIN) ¢« Y'N )

AD= +3.2512E+20 Al= +4,4847E+01 AZ2= -1,54E7E+BC AZ= +1 ,7E14E+EC
Y U uc % DIFF
.@5e2 5.01E4 5.129 +2.242
LQES@ 5.6205 5.561 -1.057
. 1059 B.BIEC 6.458 -2.403
. 14508 7.0227 7.829 +.218
. 1ESQ 7.2813 7.370 +1.211
.2250 7.421% 7.518 +1.15¢E
.cE5e 7.587% 7.552 -.e352
. 3052 7.6100 7.5z28 -.837
. 2450 7.6131 7.547 -.87%
. 3858 7.5818 7.B43 +.803

BEEFRFPRPEAD RSB REBELEBEIEIDPRERERNIBEIEI NS

T = SUM{ AIN) # YN )

AB= +3.3072E+0Q] fl= -3.Q0L1E+DI fi2= +1,0B45E+02 A3= -1.2317£+L2
¥ T Tc % DIFF
L@t 31.8004 31.824 -.228
LREST 21.4857 a1.541 +.183
L1058 28.87732 2@.882 +.275
. 14580 30.810) 36.602 -.033
. 18582 30.445C 30.4E5 -.145
L2250 30.3540 3¢.3C8 -.185
.2E52 30.5147 Z¢.2i85 +.013
.Zest 3¢.2857 20.306 +.138
. 345D 3Q.2648 32,306 +.135
. 2B50 30.23597 30.283 - 121

I EE R EEEENEERERE SRR A ERE SRR A AR RS A AR AN SR &
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Ivrezi13sz

bel 99.5 =
Quall = 188
N Y
[em
1 @52
2 PSR
3 .190
4 .oS0
g 2390
& L4580
7 L5302
8 E8¢
S .788
i@ . 540
i 1,068
12 1.29¢
!\\‘i 'Yt!
[m-C/5
! +.327
2 +.32087
z +.188
4 +.159
S +,121
6 +.1@3
7 +.082
g +.075
9 +.QE2
10 +.04@
11 +.032
12 +.02

Station 2

1.146 [cm] Tw-Tinf
L8 [W/mr2]
U U T
] [m/S1 [ms/5] [C1]
4.25 -1.@2 32.86
5.41 -1.E0 32.09
E.38 ~1.82 1.3
B.7¢ -1.gY 30.98
7.0 -1.94 Ie.77
7,22 -1.85 30.60
T.E7 -2.04 3@Q.47
7.50 -2.@%5 32.39
7.6 =201 2e. 3!
7.67 -2.28% 30.25
T.70 =210 30,22
7.74 =202 . g
u'lv'o2 w2
] ImZ/83) [m2-C/8213
- QI3 +.1122
-.14@ +.14¢6%
-.@E7 +.2775
-.254 +.2415
~. 048 +.2410
~.047 +.0388
-.031 +.@336
-.044 +.0308
~. Q26 +.0172
-.925 +.0159
-.211 +.@103
~-.013 +.0085

= 5,572 [C1]

japiaa]

du/ dy
{1781

m - -] -
o

1 ~1 - =)
~— M T m
(4N — m

oy oan
ty m

oo
—_ = P
U e
=l

200

[ B SRR Sy
(&%)
1

— Py
D e
[

[m/S]

Fl & Wy
F) — O oy o
~J O3 ) -

.487
.5E7
43
. 486
.468

S

Upuw

= 3.

t 1
[l

. 14E
.876
.640
.542

472

—
~3 M =) O o

[0 T % I S I Y I =N
FJ al

[O8)
&S]

. 166
Prt

+1.
+1.2
+1.54
+1.E

+1.
+1.
+2.084
+7

+2.347

+5.

31

{m

[m/5]

uty'

2/521

2?47

Ly

O
€D L

PP
o
w m

m

- —

) = —

— — M3 M) T

m
A 0N

GAMMA

1. 200
1.200¢
1.6082
1.008@
1. 0o

. 000
. 0002
. 000
.00
.000@

1.000
1.000

u’t’
{m-C/S1]

~.482
~-.568
-.33

-.270

-.202

-.158
~.114
-.11e
-.0QES
-.045

-.025%
026

CRIGINAL Fiut 18
OF PUOR QUALITY



FILE NAME : IUT@21382 Station 2

EEFREREREXFXFFEEF IR FERPAFE A AR I L RE AR FESES RN
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IVTR21354 Station 4

Del 85.5 = 2,457 fem]

Quall = 181.3 [W/m 2]
N Y U
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) .85 .23
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Case 4:

Mean and fluctuating velocity:

Mean temperature:
Stanton number:

Shear stress:

Turbulent heat flux and Pr;:
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FILE: UP@728S1
STATION: 1
XSTAR = Q88 (m]
cf = 2,230E-3
Upw = 18§.583 [m/S]
Visc = 1,6@3E-5 [m"2/S]
REx = G, 170E+4
Del885 = 1,.BQ1E-3 (m)
Y [em] U [m/s]
! 012 2.258
2 Q14 2.565
3 .16 2.021
4 .18 3.278
5 Nra 2.80E
& .025 4,468
7 .02 E.146
8 Q4% 7.715
g 69 g.99%
10 @75 12.033
[ 085 13.853
12 12 16,725
13 L1585 16.368
14 . 185 16.555%
15 . 245 16.58@
16 .285 16.592
17 . 3285 16.612
18 .5as 16.644
18 .785 16.668
29 1,188 16.743

DELI
DELZ

H

REdell
REdel?2

U« 5 BT o B - N

15

20.
25.

2
Z

101,
136.
206.
276.
416,

207

Y+

.13
.82
.51
.20
.24

.61
.06
.51

68
86

.76
43,
53.
€7.
84,

12
48
21

B

5.412E-4 [nm]
2.125E-4 [m)
2.547
5.583E+2
2.182E+2

Lo BNAa BN TalF S N

25,
28,
28.
29.
28.

28,
29.
29.
29.
29.

U+

.88
.ba
.47
.83
.88

.03
.13
13.
18.
21,

86
25
77

24
44
59
82
87

86
96
96
sS4
85

y/R

.e0012
.Q0e14
.00216
.eee18
.22

.00226
. 00036
.00046
. 00062
.Qee77

.op2ss
.ee128
.00160
.e0z0!
.90253

.00304
.00407
.00613
.00520
.Q1232

u'/Upw

.363
.383
.432
L4682
.487

.563
.B6S
.938
.958
.960

1.042
. 764
.BES
.b&4
.66C

.676
.B8s
.646
.682

628



FILE: UP@72852¢C

Station 2 (downwash)

XSTA = 356 [m} DEL1 = 3,166E-4 [m]
Cf = 4.600E-3 DEL2 = 1.635€-4 [m])
Upw = 17.24 [m/S] H = 1,837
Visc = 1.631E-5 [(m"~2/5]) REdell = 3,349g+2
RE x = 3,.760E+S REdel2 = 1,728E+2
Del895 = 2.559E-3 [m]
Y (cm] U m/s]) Y+ U+ y/R u'/Upw
1 .005 2.528 2.28 3.06 . 00005 1.383
2 .07 2.854 3.30 3.21 .00007 1.242
3 . 009 3.474 4.3 4.20 .00009 1.797
4 0811 4,182 5.33 5.07 .00011 2.343
() .13 §.073 6.34 6.13 .0082:13 2.748
6 .016 6.292 7.86 7.61 .@0218 3.383
7 .020 7.882 9.88 9.54 .20020 3.92
8 .025 9.618 12.43 11,63 .Boe25 4.692
9 .030 11.076 14,97 13.39 .00030 4.778
10 .035 12.381 17.50 14,97 . 00036 5.005
11 . 040 13.382 20.04 16.18 . 00041 4.922
12 . 045 14,101 22.58 17.04 . 20046 4.412
13 . 050 14.611 25.12 17.66 .00051 3.875
14 N1 15.242 30.20 18.54 .00061 3.105
15 .070 15.775 35.27 19.06 .00072 3.398
16 .289 16.247 45.43 19.63 .0e04q?2 3.405
17 .108 16.466 55.60 19.89 .00113 3.406
18 .160 16.715 81.03 20.18 00164 4,683
19 .210 16.9887 106.48 20.50 002186 3.99¢
20 .260Q 17.219 131.97 20.77 .00268 2.282
21 .310 17.329 157.47 20.90 .00318 .84E
22 L4190 17.346 208.57 2@2.89 .Q0422 .B42
23 .510 17.375 259.77 20.99p .00525 .650
24 L7190 17.389 362.49 20.87 .00731 : .82
25 1.010 17.405 517.38 20.83 .01041 .660
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FILE: UP@729S2T

Station 2 (upwash)

XSTA = 356 [m] pEL = 1,16QE-3 [m]
Cf = 2.100E-3 DEL2 = 5 . 310E-4 (m)
Upuw = 17.23 Im/S] H = 2,185
Visc = 1,631E-5 [m"2/8S) REdel) = 1.22BE+3
RE~ = 3.757E+5S REdel2 = 5.B1QE+2
Del1895 = 3.007E-3 (m]}
Y [cml U im/s] Y+ U+ y/R u'/Upuw
1 .@15 2.669 S.1s4 4.78 .eee1s 4.762
2 Q17 3.091 5.82 .62 .0o218 5.654
3 .08 3,458 6.5 6.18 .eooce 6,451
4 221 2.83¢8 7.18 6.88 .BQ022 7.2132
5 .25 4.8 8.56 B.18 .R0026 8.444
€ .02 £.328E 10.28 §.66 .egez 12.179
7 .04 6.750 12.70 12.08 L0024 12.296
8 L0502 7.726 17.13 13.83 .pe0s2 13,428
8 .Qce 8.564 20.55 15.33 .eeeel 14,183
12 @75 9.139 25.72 16.45 .eeev7 13.882
1 .QES 8.236 29.13 16.83 .poess 12.276
12 .085 8.218 .56 16.49 .0a9s 12.334
12 . 105 9,144 25.89 16.36 .00108 11.888
14 .15 g.878 29.43 16.06 .ee118 10.872
15 130 g8.685 44 .57 15.5% .02134 8.817
16 145 8.7¢51 49,77 15.€5 L0143 9.686
17 .1BS 9. 365 S6.60 16.75 Qo172 19.911
18 .185 10.764 63.47 18,74 .01 81 12,351
15 L2085 12.658 70.35 22.63 Qo211 11,9583
2e .225 14,474 77.22 25.77 .Qe232 10.362
21 . 245 15,907 84,11 28.42 L0253 6.503
22 L2685 16.728 8¢.99 29.88 .@e273 3.5821
23 . 285 17.073 7.88 30.489 .00234 1.8587
24 L 305 17.229 104.77 30.76 .00214 1.001
25 L335 17,311 115,11 32.9¢ .00345 613
26 .285 7.204 125.45 32.886 .PR376 L7325
27 L3285 17.3223 135.81 30.90 .00407 .B78
28 L445 7.32@ 153.08 2@.88 .@R4aSS .678
29 .518 17.218 177,28 3@.86 LReS31 LB72
20 ,715 17.264 246.65 2@.87 RRTIT .585
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FILE: UP@72953C

Station 3 (downwash)

XSTA = 810 (m] DEL1 = 1.407€-3 [m]
cf = 4,800E-3 DEL2 = 9.8953E-4 [nm)
Upw = 17.08 [m/S] H = 1.413
Visc = [.B3@E-5 [m"2/S) REdell = 1.475€+3
REx = 5.389E+S REdel2 = 1,044E+3
DelS95 = 1,007€-2 [m)
Y [eml] U im/s] Y+ U+ y/R u'/Upw
t 0.000 2.2086 2.00 2.64 2.00000 3.090
2 . 001 2.300 .81 2.75 . 00001 3.224
3 L0083 2.328 1.54 2.78 . 00003 3.172
4 .20es 2.415 2.57 2.8B8 . 00005 3.207
5 . 007 2.751% 3.59 3.28 .eo007 4.010
6 . 008 3.513 4,62 4.20 .00¢e9 5.576
7 .01 4,153 5.65 4,96 L0001 6.4E6
8 014 5.055 7.19 6.04 .00014 7.951
9 018 6.248 9.24 7.47 .02018 9.271
10 .023 7.447 11.81 8.90 .00024 10.134
11 .028 8.278 14.38 S.89 . 00029 10.482
12 .038 9.560 19,52 11.42 .20039 10.093
13 .048 10.301 24.66 12,30 .20048 9.922
14 .@63 10.984 32.37 13.12 . 00065 §.152
15 .298 11.840 S0.37 14.14 .0p10t1 g8.228
186 . 148 12.583 76.11 15,03 .02153 7.684
17 .198 13.129 121.88 15.66 .00204 7.344
18 .298 13.994 153.49 16.67 .22207 6.899
19 .498 15.375 257.03 18.2 00513 5.57¢0
20 .648 16.213 334.97 18.25 .00t68 4,408
21 .B48 16.961 438,27 20.09 .00874 2.362
2 1.048 17,236 S44.01 20.38 .01080 1.@35
23 1.248 17.333 648.18 20.45 .01287 707
24 1.448 17.384 754.79 20.47 .01483 .652
25 1.648 17.406 860.85 20.45 Q1689 - .B54
26 1.948 17.4867 1920.76 20.456 .ez20e8 .B31
27 2.248 17.481 1181.70 20.41 .02318 677
2 2.748 17.583 1452.19 20.42 .02833 .6es
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FILE: UP@729853T

Station 3 (upwash)

XSTA = 612 [m] DEL? = 1.623E-3 [m])
Cf = 4. 15Q0E-3 DEL2 = 1,124E-3 [m]
Upw = 17,11 (m/S] H = 1,444
Visc = | ,628E-5 [m"2/5]) REdell = 1.705E+3
REx = §.403E+S REdel2 = 1.181E+3
Del885 = 1.@159E-2 (m)
Y [em] U Im/sl Y+ U+ y/R u'/Upuw
! .008 3.047 3.598 3.91 .00008 4,800
2 .209 3.533 4.55 4,53 .00010 §.565
3 .012 4.046 5.50 5.19 .00012 £.548
4 013 4.586 6.46 .88 .20014 7.518
5 .07 £.725 8.38 7.34 .00018 8.762
6 022 6.830 10.77 8.76 .00023 9.605
7 .28 7.681 13.16 8,85 .00028 9.886
8 032 8.254 15.56 10.64 .00034 9.768
3 .042 g9.195 20.35 11.79 .00044 9.479
10 .857 10.081 27.53 12.94 .9020258 8.587
1A .e72 10.658 34.72 13.67 .00075 8.285
12 .882 11,150 44,31 14.28 .20085 7.879
13 .142 11.960 £8.28 15.32 .00147 7.1865
14 .242 13.021 116.33 16.67 .00250 6.680
15 .342 13.871 164.48 17.74 .00353 £.383
16 .482 15.010 236.88 19.16 .00508 5.737
17 .642 15.9891 3@8.51 20.38 .00662 4.664
18 .B42 16.901 406.69 21.50 .0Q8E9 2.622
19 1.042 17.248 504.29 21.89 .21075 1.029
20 1.242 17.316 602.29 21.93 .01281 703
21 1.442 17.367 700.70 21.95 .01487 .607
22 1.743 17.4186 849.09 21.95 .Q1796 634
23 2.242 17.617 1098.50 21.96 L2232 .B37
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FILE: UP@72354C

Station 4 (downwash)

XSTA = ,876 [m] DEL1 = 1,532E-3 [m]
cf = 5.200E-3 DEL2 = 1,167E-3 [m]
Upw = 17.14 [m/S) H = 1,313
Visc = 1,624E-5 [m"2/5) REdell = 1 .B1B6E+3
REx = §.244E+5 REdel2 = {.231E+3
Del985 = 1.44GE-2 [(m)
Y [cm]) U [m/s] Y+ U+ y/R u'/Upuw
1 0.000 2.282 .00 2.81 0.00000 2.8490
2 .023 2.404 1.61 2.75 .00003 2.027
3 .0056 3.263 3.23 3.73 . 00006 4.807
4 .009 4.168 4.84 4.77 . 00008 6.259
) 012 5.267 6.46 6.03 00012 7.905
6 .018 6.071! 8.07 6.95 .00215 8.858
7 025 8.458 13.45 9.68 .02026 19.538
8 .935 1¢.003 18.83 11.44 . 00036 10.604
5 .245 10.871 24.22 12.44 L0046 10.372
10 . Q65 11.883 34.89 13,60 ,RRORE7 9.488
11 .85 12.668 51.15 14.48 .00es8 8.484
12 . 145 13.342 78.11 15,25 .00149 7.887
13 . 185 12.778 105.10 15.74 .R2201 7.498
14 .295 14,371 168.17 16.40 .00304 6.886
15 . 445 14,876 24Q0.47 17.06 .@2459 6.416
16 .E85 15.765 376.54 17.91 Q0716 5.882
17 .88% 16.312 485.91 18.50 .00323 4.858
K] 1.085 16.840 £85.73 19.0¢ .@1128 3.921
19 1.285 17.171 706.01 19,38 .@1335 2.815
20 t.545 17.430 844,51 19.63 .@1583 1.447
21 1.79%5 17,548 983.74 19.71 21851 .B87
22 2.045 17.582 1123.70¢ 19,70 .02108 .723
23 2.285 17.62) 1264.40 19,69 .02366 .688
24 2.545% 17.63¢ 1405.85 19.65 .@2824 .644
25 2.78% 17.687 1548.04 18.66 .02881 .B3@
26 3.29% 17.753 1834.,71 16.63 .B832597 625
27 3.798S 17.834 2124.46 18.61 L8392 : .BEE
2 4,295 17.928 2417.33 18.61 .04428 LB
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FILE:

UP@729547

Station 4 (upwash)

XSTA
Cf

Upw
Visc
REx
Del985

(3 JE S ICN N

w3 I

H
12
13
14
15

16
17
18
19
20
21
22
23
24

25

26

27

= 876 [m)
= 4,200E-3
= 17.13 [m/S]
= 1,B26E-S [m"2/5)
= 9,234E+S
= {,603E-2 [m]
Y (em] U (m/s)
.007 2.620
.09 3.278
011 3.775
.013 4.487
.16 5.136
.02 6.412
.026 7.304
.036 B8.572
. 046 9.432
.061 10.239
.076 10.696
L1256 11.343
156 11.913
L2056 12.341
. 306 12.905
.456 12.614
L6086 14,232
.80E 15.006
1.006 15.767
1.206 16.507
1.406 17.044
1.606 17.337
1.806 17.472
2.056 17.502
2.306 17.555
2.5856 17.604
2.806 17.633

DEL?
DEL2

H

REdell
REdel2

N Oy AW

10.
12.
17.
22.
29,

36.
.24
75.
938,
148,

51

221,
294.
392,
430.
.73

588

£88.
788.
886.
1014,
1140.

Y+

.38
.35
.3
.28
.73

14
56
39
22
48

73

46
€9
24

25
49
493
90

96
62
69
37
72

1267.74
1395.42
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2.487E-3 [m]
1.820E-3 [m)
1.367
2.620E+3
1.817E+3

L 20 4 2 TN N A 3V

13

14,
15.
.68
16.

15

17,
18.
.95
19.
20.

18

21
21
21
21

21

U+

.34
17
.81
.7
.54

7
.30
10.
12,
13.

g1
o1
03

.61

43
15

39

26
o

87
76

.38
.72
.84
.82
21.

.83

21.81

l-‘

y/R

. 00007
.ooe08
.00011
.00213
.000186

.00022
.eee27
.80037
. 00047
.00063

. 00078
.00108
.0e161
.00212
.00315

.00470
.00625
L0083
.01037
.01243

.01448
.01656
.01882
.82120
.02377

.02835
.02893

~ O w

> Unoom-

- -



FILE: UPQ72955C

Station 5 (downwash)

XSTA = 1,130 {m] DEL! = 2,43E6E-3 [m)
Cf = 4,700E-3 DELZ2 = |,898E-3 [m]
Upw = 16.76 [m/5) H = 1,284
Visc = |.62BE-5 (m"2/5] REdell = 2.5@89E+3
RE » = 1.1684E+6 REdel2 = 1.854E+3
Del895 = 2,173E-2 [m])
Y [em] U im/s) Y+ U+ y/R u'/Upuw
1 .003 2.101 1.58 2.59 . 00003 2.644
2 .005 2.268 2.50 2.79 .00005 3.217
2 .207 2.907 3.48 3.58 .00007 4.737
4 010 3.8 4,99 4.68 00210 6.387
5 .013 4.703 6.49 5.79 .00213 7.779
6 .218 6.160 8.89 7.58 .800219 9.519
7 023 7.248 11.48 8.92 .00024 10.320
8 L0232 8.743 16.48 10.76 .20034 10.895
9 L8473 S8.668 21,48 11.89 .00044 10.772
10 .@56 10.566 28.97 13.00 .00060 10.246
11 .e7¢ 11,2587 38.87 13.84 .00080 9,457
12 .@3E 11,708 48.97 14,40 L0011 9.2032
13 . 148 12,335 74.00 165,16 .02153 B.620
14 L1398 12.774 §3.85 15.69 .00204 g.268
15 . 288 13.379 149,23 16. 41 .02307 7.893
16 L448 12.979 224 .68 17.12 .0R4672 7.440
17 .Bag 14,501 325.87 17.73 .Q0668 £.847
1€ .848 14,9565 427.07 18.24 .@02874 6.4032
19 1.038¢ 15,484 554.42 18.84 01132 5.687
20 1.398 16.0%0 708.11 19.52 .@1441 4,902
21 1.698 16.586 862.77 20.05 .@1751 3.894
22 1.998 16.973 1018.41 20.46 .02060 2.690
23 2.28¢ 17,181 1175.04 20.62 Q2388 1.5
24 2.588 17.240 1332.66 20.65 .02678 1.027
25 2.898 17.326 1491,29 20.69 .02988 .76}
26 3.198 17.343 1650.93 20.64 .03297 .724
27 3.598 17.411 1865.38 20.63 .02709 . .BG3
28 4,098 17.486 2136.03 20.62 .04225 .54949
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FILE: UPQ72855T

Station 5 (upwash)

XSTA = 1,130 [m] DEL1 = 3.B78E-3 (m)
cf = 3,700E-3 DELZ = 2.718E-3 [m]
Upw = 165.76 [(m/S] H = 1,353
Visc = |.B27E-5 [(m"2/51] REdell = 3.791E+3
REx = 1,1B5E+6 REdel2 = 2.801E+3
Del985 = 2.390E-2 (m]
Y [eml Ulilm/s] Y+ U+ y/R u'/Upw
! .008 2.58! 3.585 3.58 .00e008 4.348
2 .010 3.156 4,43 4,38 .00010 5.482
3 .012 3.652 5.32 S.06 00012 6.343
4 014 4,150 6.21 5.75 .00014 7.352
5 .016 4.624 7.09 6.41 .e00216 7.868
6 021 5.694 9.31 7.89 .00022 9.333
7 .026 €.570 11.53 g9.11 .00027 8.767
8 .036 7.895 15.96 10.94 .82037 10.216
9 . 045 8.547 20.40 11.85 .00047 9.825
10 .0B6 9.479 29.27 13.14 . Q00568 9.374
11 .086 10.028 38.15 13.90 .000288 8.806
2 .09 10.216 42,58 14.15 .00039 6.662
13 121 1@.595 £3.70 14.67 .00125 8.267
14 L7 11,177 75.93 15.47 .02176 7.994
15 .245 11.691 109.32 16.17 00254 7.833
16 .346 12,197 153.92 16.85 . 00357 7.583
17 .48E 2.734 220.88 17.87 L0051 7.323
18 .696 13.363 310.74 18.40 .00718 7.026
18 .996 14.141 44£.07 19.41 .01027 6.842
20 1.296 15,03} 582.24 20.57 .01336 £.461
21 1.586 15.778 718.28 21.82 .01645 £.938
22 1.896 16.475 857.17 22.40 .@1855 4.772
23 2.1886 16.98689 995.94 23.00 .02264 3.216
24 2.496 17.202 1135.58 23.24 .@2573 1.564
25 2.786 17.280 1276.14 23.29 .92882 .977
26 3.0896 17.345 1417.57 23.29 .03132 . 766
27 3.586 17.408 1655.33 23.25 .83707 - .B16
28 4.096 17.502 1885.63 23.25 .04223 670
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FILE: T@B82953C

Station 3 (downwash)

Xsta = . B10Q [m] Del~ther = 8,841E-3 [m]
Tw = 32.62 [C) Del-enth = 1.,034E-32 [m])
Tanf = 28.67 (C] Del-cond = £.314E-4 [m)
Qu = 1, 47BE+2 [W/m"2 Re-enth = 1.08B1E+32
Yeff = +1,700E-4 [m]} Pri = ,895Q
Cond = 13,20 Qadded = 71,73 [W/m]
Y {cm] T IC) Y+ T+ Y/DelS85 DT/DTw
1 +.,017 0.000 0.00 0.00 0.000 0.000
2 +.018 31.598 9.87 6.62 018 .288
2 +.021 31.465 10.69 7.48 .021 . 327
4 +.023 31.383 11.72 8.082 023 . 350
5 +.025 31.2868 12.75 8.76 .925 .382
5 +.027 31N 13.77 9.40 .27 410
7 +.029 31,112 14.80 §.79 .028 427
8 +.034 30.936 17.37 19.94 .035 L 477
9 +.038 3e.819 19.94 11.70 . 040 .510
10 +,049 30.601 25.08 13,13 .050 872
1 +.@58 32.488 3@.23 13.87 .860 .604
12 +.069 30.395 35.37 14.48 .70 .630
13 +.088 30.280 45,87 16.24 .09e .BE3
14 +,108 30.18B4 55.87 15.87 L1 ,B8¢
15 +.128 30.124 6E.28 16.27 . 131 .707
16 +.168 3e.014 86.53 17.00 72 .738
17 +.218 28.914 112.77 17.66 .223 .766
18 +.2EB8 29.826 138.67 18.25 273 .791
19 +.3689 28.647 19¢.63 19.46 .375 .842
20 +,4E8 29.58232 242.74 20.30 L4777 .877
21 +.5685 29.383 295,04 21.18 .578 .914
22 +.6E8 29.269 247 .54 22.03 .68@d .949
23 +.869 29.13 452 .81 23.00 .883 .8ge
24 +1.Q689 29.088 558.42 23.34 1.086 1.000
2 +1.369 29.080 717.88 22.47 1,391 1.802
2B +1.668 25.083 877.80 23.53 1,686 1,002
27 +1.869 25,084 102%.04 23.54 2.001 . 938
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FILE: T@829537

Station 3 (upwash)

Xsta = 619 [(m] Del-ther = 1, 183E-2 [m]}
Tw = 32,95 [C) Del-enth = 1,445E-3 [m])
Tinf = 28.72 [C]} Del-cond = 7.075E-4 [(m]
Qw = 1,479E42 [W/m"2) Re~enth = 1.512E+3
Yeff = +1.200E-4 (m] Prt = 950
Cond = 13.20 Qadded = 112.51 [W/m])
Y [eml T {(C} Y+ T+ Y/Del885 DT/DTw
1 +.016 31,963 7.87 5.94 013 . 2489
P +.,018 31.920 8.52 £.20 L0158 . 260
3 +.020 21.842 S.47 6.67 017 .279
4 +.022 31.764 10.42 7.14 .018 .299
g +.024 31.658 11.38 7.78 .020 .326
[} +.029 31.424 13.76 9.2 .024 . 385
7 +.034 31.268 16.15 10.15 .028 424
8 +.044 31.022 20.94 11.65 .e37 .487
9 +,054 30.855 25.72 12.87 . 045 .629
1@ +.064 20.751 30.5! 13.20 . 054 .G85
i1 +.084 30.604 40.08 14.20 .070 .582
12 +.104 20.457 49,67 14.86 .887 .619
13 +.134 20.368 64.07 16.65 112 .652
14 +.174 30.254 B3.28 16.36 . 146 .680
1S +.224 30.118 107.36 17.20 .188 L7158
16 +.224 29.827 155.64 18,39 .27 .763
17 +.424 29.750 204.11 19.51 . 355 .808
18 +.524 29.598 252.75 20.46 L4389 L8486
18 +.674 28.3283 326.04 21.77 .565 .B88
20 +.874 29.160 424 .32 23.26 .732 .957
21 +1.074 29.033 §22.97 24 .1 .900 .988
22 +1.274 28.982 621.9 24.42 1.068 . 885
+1.574 28.994 779.86 24 .48 1.219 .998
24 +1.974 28.989 871.30 24 .63 1.654 1.000
25 +2.474 28.989 1224.28 24.77 2.073 1.000
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FILE: T@82854C

Station 4 (downwash)

Xsta = 876 (m] Del-ther = 1,73B6E-2 (m)
Tw = 32.49 (C] Del-enth = 2.008£-3 (m]
Tinf = 28.61 [C] Del-cond = 6.404E-4 [(m)
Quw = |, 483E+2 [W/m"2 Re-enth = 2.108E+3
Yeff = +1,400E-4 [m) Prt = ,950
Cond = 13.20 Qadded = 142,35 {W/m])
Y [em]) TIC) Y+ T+ Y/Del89S DT/DTw
i +.016 31.546 8.49 6.34 .08 .262
2 +,018 21.510 9.56 £.59 .010 .272
3 +.020 31.436 10.62 7.09 .012 .292
4 +.022 21,328 11.69 7.82 013 .323
5 +.,024 31.224 12.76 8.53 .014 .352
[ +.026 21141 13.83 9.09 .015 .37%
7 +.031 30.952 16.51 10.27 .018 .427
8 +.038 30.800 18,189 11.40 .021 L470
g +.046 30.585 24.56 12.86 .026 .528
19 +.056 30.455 29.92 13.75 .032 .566
11 +.066 30,358 35.28 14,41 .038 .593
12 +.088 3e.221 46.03 15,35 .50 B3t
13 +.1086 30.128 56.78 15.889 .06 .656
14 +.136 30.033 72.92 16.64 .078 .683
15 +.186 29.927 89,84 17.37 1087 712
16 +.286 29.782 152.82 18,38 . 165 .753
17 +.386 28.686 207.95 19.07 .222 .780@
18 +.586 28.517 316.71 20.28 . 337 .827
19 +.7856 29.362 426.14 21.39 ‘ .453 .870
20 +.986 25.216 536.23 22.45 .GE8 .910
21 +1.186 25.096 B4E .51 23.34 .683 .844
22 +1.486 28.960 813,94 24.37 . 856 .982
23 +1.786 28.802 881.92 24 .85 1.028 .998
24 +2.08E 28.899 115@.79 24.96 1.201 . 998
25 +2.386 2B8.894 1320.83 25.08 1,374 1.000
26 +2.88¢ 28.883 1606.80 25.23 1.662 1,000
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FILE: T@B29S547

Station 4 (upwash)

Xsta = 876 [m] Del-ther = 1.868E-2 [m]
Tw = 32.74 [C] Del-enth = 2,.341E-3 [m]
Tinf = 28.54 [C] Del-cond = £5.920E-4 (m]
Qu = 1.4B4E+2 [W/m"2] Re-enth = 2.455E+3
Yeff = +1,100E-4 [m] Prt = .950
Cond = 13,20 Qadded = 179.12 [W/m]
Y [eml T (C] Y+ T+ Y/DelS885 DT/DTw
1 +.017 31.722 8.11 6.17 .008 .262
2 +.019 21,6869 9.07 6.49 010 .276
3 +.021 31.581 19.03 7.02 .o .288
4 +.024 31.453 11.47 7.80 .013 .332
5 +.02 31.320 13.39 8.61 .@15 .366
[ +.032 21.176 15.79 9.49 .018 L4032
7 +.043 20.977 20.61 10.71 .23 .454
8 +.053 30.809 25.42 11.74 .028 .4%87
g +.063 30.702 30.24 12.38 034 .825
10 +.083 20.560 39.88 13.26 .044 .561
" +.108 30.454 61.95 13.91 .058 .5889
12 +.138 30.355% BE.44 14.53 .074 614
13 +.188 30.232 90.62 15.29 101 L6458
14 +.288 3e.05! 139.13 16.42 . 154 .682
15 +.388 25.923 187.78 17.23 .208 .725
16 +.486 29.811 236.60 17.94 .26 L7154
17 +.688 25.614 334,70 18.20 .368 . 805
16 +.888 29.43 433.44 20.38 .475 .B52
18 +1.088 29.255 532.80 21.83 .582 .897
20 +1.,288 29.081 632.77 2.81 .63 . 940
21 +1.488 28.964 732.22 23.46 .787 .972
22 +1.688 28.881 834.01 23.97 . 904 .99
23 +1.988 28.86E 985.73 24.21 1.064 .998
24 +2.288 28.859 1138.49 24.33 1.225 . 888
25 +2.786 28.854 1395.18 24.51 1.483 1.001
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FILE: TOB2955C

Station 5 (downwash)

Xsta = 1,130 (m] Del-ther = 2,.802E-2 [m)
Tw = 22,77 [C) Del-enth = 2.78BE-3 [m])
Tinf = 28.682 [C) Del-cond = 7.036E-4 [m]
Quw = 1,4BBE+2 [W/m"2) Re-enth = 2, BBOE+3
Yeff = +1,200E-4 [m) Prt = ,950
Cond = 13.20 Qadded = 205.75 [W/m]
Y [em) T [C] Y+ T+ Y/Del995 DT/DTw
1 +.816 31.775 7.89 6.30 .006 .255
2 +.018 31.740 8.88 6.53 .906 .264
3 +.020 31.674 9.87 6.95 .07 .28t
4 +.022 31.621 10.86 7.28 .008 .295
) +.,024 31.574 11.85 7.58 .009 .307
[ +.029 31,39 14,33 8.75 .010 .353
7 +.034 31,200 16.82 9.87 012 . 403
8 +.,038 31.0826 19,32 11.08 Q14 447
9 +.044 30.904 21.81 11.86 016 .478
10 +.054 30.713 26.80 13.08 .18 .527
] +.064 30.600 31.78 13.81 .023 .866
12 +.078 32.470 38.27 14 .64 .28 .589
13 +.098 30.351 438,26 15.41 .@38 .620
14 +,119 30.262 £9.25 15.98 .042 .643
18 +.149 30.145 74,27 16.74 .@53 673
16 +,179 30.@86 839.28 17.13 .64 .E88
17 +.228 29.890 114,35 17.75 .082 712
18 +.,278 29.931 135.44 18.14 ,100 .728
19 +.379 29.827 189.74 18.83 . 135 . 754
20 +,829 29.694 265.489 182.73 .189 . 788
21 +.,72% 29.568 366.85 20.58 .260Q .820
22 +.5289 29.453 468.88 21.38 .332 .850
23 +1.129 29,345 §71.58 22.14 L403 .B878
24 +1.428 29.191 726.58 23.22 .510 .917
25 +1.729 29.070 882.73 24,10 617 .948
26 +2.029 28.870 1040.03 24 .84 724 .974
2 +2.329 28.917 1198.26 25.28 .83 . 987
28 +2.628 28.886 1357.42 25.51 .938 .9383
29 +2.928 28.881 1517.67 25.7@ 1.045 .987
30 +2.229 28.884 1678.87 25.77 1,182 - .996
3 +3.729 28.873 1950.20 25.99 1.331 .899
32 +4.,229 28.867 2224 .66 26.18 1.5@9 1.000
33 +4.729 28.868 2502.25 26.33 1.688 1.000
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FILE: T@B29557

Station 5 (upwash)

Xsta - 0.000 [m) Del-ther = 2.693E-2 [m]
Tw « 32.80 (C1] Del-enth = 3.222E-3 [m)
Tinf = 28.48 [C1] Del-cond = 7.121E-4 [m]
Qu = 1.470E42 (W/m"2] Re-enth = 3.305E+3
Yeff = +1.000E-4 Im] Prt = ,95¢
Cond = 13.20 Qadded = 245.89 [W/m]
Y {em) T [C} Y+ T+ Y/Del9895 DT/DTw
1 +.018 31.741 7.88 £.91 .007 . 266
2 +.020 31.687 8.75 6.16 .007 .278
3 +.025 31.484 10.86 7.36 .208 .331
4 +.030 31.331 13.16 8.23 .01 L2370
5 +.035 31.223 15.36 8.83 .13 .397
6 +.0402 31.128 17.57 9.37 .015 421
7 +.050 30.948 21.99 10.39 ,018 487
8 +.060 30.8389 26.41 11.01 .022 .494
9 +.080 30.664 35.25 12.00 .030 .538
10 +.100 30.574 44.10 12.51 .037 .5B1
11 +.130 30.452 67.38 13.21 .048 .5892
12 +.170 30.356 75.12 13.76 .063 .B16
13 +.,210 30.293 92.87 14.13 .78 .B32
14 +.250 30.1B5 128.46 14.87 .108 .6B4
15 +.390 20.036 173.07 16.62 . 145 .697
16 +.490 29.936 217.82 16.21 .182 ,722
17 +.6890 29.770 307.71 17.20 . 256 764
18 +.880 28.637 398.10 18.00 L33 .788
19 +1.180 29.44) 534,70 19.20 .442 .847
20 +1.490 29.250 672.52 20.37 .583 .895
21 +1.7580 29.098 811.38 21,32 .665 .933
22 +2.190 28.928 998.22 22.42 .813 .876
23 +2.590 28.858 1186.43 22.93 .962 .994
24 +2.9890 28.844 1376.08 23.12 1.110 .9398
25 +3.380 28.836 1567.46 23.28 1.259 1.000
26 +2.890 28.8329 1808.06 23.40 1.445 .899
27 +4,790 28.832 2251.23 23.69 1.779 1.001
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FILENAME:

Uinf:

WO VDU AN —

1
12
13
14
15
16
17
18
18

20
21
22
23
24
25
26

-
£

28

-
4

30
3t

-
32

33
24
35
36
37
38

17.20 [m/s)

HEAT FLUX TO HEATER:
HEAT LOSS THROUGH BACK WALL OVER DA:
FREESTREAM TEMPERATURE:

Twall

30.
30.

31

32.
32.
33,
33.
33.
34,

34

34,
33.
33,
32.
32.

32,

31
31
31

31
31
31
31
31
31
31
31

31

31,

31
31
31
31
31
31
31
31

32,

STes31

[c

28
96
.91
86
94
45
€8
87
16

.47
02
59
14
83
71
06
.66
.52
.bS

.75
.75
.68
.82
.82
.82
.66
.B1
.67
82

.89
.86
.70
.72
.85
.76
.76
.88
03

+4
+6
+9
+1
+1
+1
+1
+2

+2

+2

+3.

+3
+3
+3
+4
+4
+4
+4
+5

+5
+5
+5
+8
+b
+B
+7
+7
+7
+7

+8
+8
+8
+8
+8

171.3 [(W/m*2}

REx

.000E+4
.B50E+4
.285E+4
. 190E+S
.455E+5
.716E+5S
.979E+5
L242E+5
.504E+5

. 7TESE+5
@22E+5
.300E+5
-SBBE+5
.B35E+5
. 1@ZE+S
.375E+5
.B4BE+S
. 913E+5
. 17BE+S

.441E45
. TOBE+5S
.873E4+S
.23BE+5
.438SE+S
. 76BE+5
.Q35E+5
.301E+5
.SBBE+S
.825E+5

.@81E+S
.357E+45
.6Z7E+5
.BIZE+S
. 154E£+5

+9,421E+5

+9
+9
+1

.BE87E+5
. 94B6E+5
LRZ2I1E+B

28.07 I(C)

222

073 W)

Enth [m]

+2.951E-6
+7.286E-5
+1.0%4E-4
+1.401E-4
+1.682E-4
+1.814E-4
+2.170E-4
+2.388E-4
+2.564E-4

+2.872E-4
+3.386E-4
+3.990E-4
+4.613E-4
+5,201E-2
+6.118E-4
+7.444E-4
+8.546E-4
+9.062E-4
+8.320£-4

+8.773E-4
+1.839E-3
+1.@81E-3
+1.1Q0E-3
+1.150E-3
+1.242E-3
+1.332E-3
+1,.383E-3
+1,378E-3
+1.391E-3

+1.451E-3
+1.538E-3
+1,620E-3
+1.640E-3
+1.683E-2
+1.,785E-3
+1.775€-3
+1.764E-3
+1.804E-3

Qconv [(W/m"2]

+1,
+1,
+],
+1,
+1,
+1,
+1,
+1,
+1,

+1,
+1.
+1,
41,
+1,
+1.
+1,
+1.
+1,
+1,

+1,
+1,
+1,
+1,
+1.
+1.
+1,
+1,
+1,
+1,

+1,
+1,
+1,
+1,
+1.
+1,
+1,
+1,
+1.

485E42
C26E+2
473E+2
41BE+2
417E42
383E+2
373E+2
363E+2
346E+2

326E+2
354E+2
378E+2
405E+2
416E+2
427E+2
4B6E+2
488E+2
48BE+2
485E+2

4B2E+2
4B2E+2
486E+2
478E+2
472E+2
476E+2
48BE+2
491E+2
487E4+2
472E+2

474E+2
476E+2
4BSE+2
4B4E+2
476E+2
482E+2
482E+2
47442
466E+2

+3.752E-
+2.694E-
+1.861E-

+1,515€-3
+1,48RE-3

+1.3QBE-
+1.254E-
+1.204E-
+1,133E-

+1.062E-
+1.165E~
+1,279¢€-
+1.417¢-
+1,492€-
+1.8573€E-
+1.876E~
+2.113E-
+2.209¢E-
+2.095E-

+2.054E-2

+2.058E-
+2.0@87E-
+2.Q14E-
+1,956¢-
+2.013E-
+2.118E-
+2,151E-
+2.107E-
+1.855E-

+1,97QE-
+1.968E-
+2.066E
+2.@75¢E
£
E

O L) W) Gy W

+1.893
+2.048
+2.050e-
+1.968E
4+, BNE-

LS IS



33

40
41
42
43
44
45
4t
47
48
43

50
51
52

31

31
31
31
32
32
31
31
31
31
32

3
31
31

.94

.84
.87
.87
.05
.82
.98
.75
.87
.89
.01

.98
.88
.92

+1.048E+6

+1,.075E+6
+1.1@1E+6
+1.12BE+6
+1.153E+6
+1.18B0E+E
+1,207E+6
+1.234E+6
+1.260E+6
+1.286E+B
+1.313E+6

+1.,339E+6
+1,366E+6
+1.383E+6

+1

+1.
+2.
+2.
+2.
+2.
+2.
+2.
+2,
+2.
+2.

+2.
+2.

+2.

.887E-3

965E-3
@03E-3
Q1QE-3
220E-3
@85€-3
Z207E-3
295€£-3
275€E-3
2B2E-3
333E-3

421E-3
4391E-3
E73E-3

sesasnassasneeesCROSS-SPAN DATAsvsessrcssssnsse

61
62
63
g4
65
66
67
68
69
79

31
32
3
32
32
-2
33
32
32
31

.74
.43
.88
.61
.34
.64
.07
.86
.08
.83

sesesesrsnsnasrsaCROSS-SPAN DATAvessrcscasnsate

N

72
73
74
75
76
77
78
78
80
81

82
83
B4
85
8b

33
33
33
34
33
33
34
34
38
33
33
33
33
32
33
33

.18
.62
.85
.36
.96
.80
12
.52
.03
.54
.37
.50
.47
.67
.76
17

sssssnaaseeseesROSS-SPAN DATAesssssaessosens

87
88
883
80

3t
31
31
31

.35
.56
.6@
.68

223

+1

+1
+1
+1
+1
+1
+1
+1
+1
+1
+1

+1
+1
+1

+1
+1
+2.
+1
+1
+3.
+1
+1
+1
+1

+1
+1
+1
+1
+1
+1
+1
+1
+1,
+1
+1
41
+1
+1
+1
+1

+1
+1
+1
+1

L4T72E+2

L477E42
LATBE+2
.476E+2
,46SE+2
L467E42
L4BBE42
L4B3E+2
LATBE+2
.4B0E+2
LA4B7E+2

.4B9E+2
.475E+2
L473E+2

L.AB3E+2
LA84E42

B35E+2

L434E+2
L448E+2

1Q4E+2

LAQBE+2
L420E+2
L464E+2
L478E+2

L4Q2E+2
L37T7E+2
L3B3E+2
.334E+2
.357E+2
.36BE+2
.348E+2
.325E+2

120E+2

L3B1E+2
.381E+42
.3B4E+2
.385E+2
LAZE+2
L3B9E+2
LAQ2E+2

.SQ5E+2
L483E+2
L481E+2
.48BE+2

+1

+2
+1
+1
+1
+1
+]

+2.

+1
+1
+1

+1
+1
+1

+2
+1

+1
+1
-4.
+1
+1
+1
+2.

+1,
+1,
+1,
+1.
+1,
+1,
+1.
+1,
+5,
+1.
+1.
+1,
+1,
+1,
+1,
+1.

+2
+2.
+2.

-~

+o.

.944E-3

.BODE-3
.984E-3
.SBBE-3
.878E-3
.BS7E-3
L912E-3
@see-3
.985E-32
.814E-3
.901E-3

.918E-3
.976E-3
.855E-3

.@B4E-3
.B81E-2
LT41E-4
L614E-2
.73B6E-3

872E-4

.440E-3
.515E-3
.862E-3

029E-3

.341E-3

164E-3
155€-3
1@1E-3



g1
92
93
94
95
86
97
g8
99
100
101
102

31

21,

31
31
31

31.

31
31

4
31
31
3

SIREBERBED

103
104
105
1e6
107
10€
109
110
111
112
113
114
115
116
17
118

31.
32.
32.
32.
32.
32.
31.
31.
32Z.
32.
32.
31,
31,
3t.
31,
31,

(A AR EEREERE]

118
120
121
122
123
124
125
126
127
128

31.
32.
32.
32.
32.
32,
31,
32.
31,
31.

LA EEREE RN N Y]

129
130
131
132
133
134
135
136

31,
2.
32.
32.
32.
32.
32.
32.

.68

.68
.B2

.61

.70
.58
.30
.57
.44
.49

224

+1
+1
+1
+1
+1
+1
+1
+1

+1
+1
+1

+1
+1
+1
+1
+1
+1
+1
+1
+1
+1
+1
+1
+1
+1
+1
+1

+1
+1
+1
+1
+1
+1
+1
+)
+1
+1

+
+1
+1
+1
+1
+3
+1
+1

.48BE+2
L4B1E+2
.48BE+2
.480E+2
.49QE+2
.4BBE+2
L485E+2
LAB2E+2
+2,
L483E+2
.500E+2
.487E+2

823E+2

L491E42
.4B87E+2
L451E42
LAB1E+2
J458E+2
J4BTE+2
LATQE+2
474E+2
LABTE+2
LA64E+2
LAEBE+2
L471E42
L476E+2
LA8QE+2
L483E+2
LABIE+2

L479E+2
L,454F+2
L4CBE+2
L464E+2
,4B65E+2
LABQE+2
.47QE+2
L4BEE+2
L483E+2
L483E+2

.4B4E+2
L4B0E+2
LA44E42
LAG3E+2
L4B2E+2
LAB1E+2
JABTE+?
L4E1E+2

+2.058E-2
+2.029E-3
+2.101E-32
+2.144E-3
+2.15QE-3
+2.08EE-3
+2.080E-3
+2.172E-3

+2.178E-3
+2.272E-32
+2.236E-3

+2.161E-3
+1,897E-3
+1,751E-3
+1.840E-3
+1.824E-3
+1.897E-3
+1.,924E-3
+1.872E-3
+1.897¢-2
+1.870E-3
+1,.8QEE-3
+1,933E-3
+1.964E-3
+2.023€-3
+2.0BE3E-2
+2.,Q44E-3

+2.018E-3
+1.775E-3
+1,791E-3
+1.BB2E-3
+1.,B87%€E-2
+1.828E-3
+1,924E-3
+1.883E-3
+2.058E~3
+2.0565E-3

+2.08¢0
+1.826E-3
+1,BEEE-Z
+1.763E-2
+1.845E-3
+1,836E-3
+1.83BE-3
+1,836E-3

™
1IN N



137 31.81  memeeee—— mome=s +1,479E+2 +2.019E-2
138 3.8t —==mmmee- smmmes +1.478E42 +2.019E-3
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Station 2 (downwash)

RAW DATA--FILE NAMEL:

N Y [cm]

. 060
. 086
116
. 146
176
.226
.278
.326

W~ W &GN -

Upw [m/s)= 17,24

Uves1752Cc
U im/s] UV lm/s]l
15.645 -, 121
16.127 -.118
16.413 -.@57
16.546 -.002
16.705 .B68
17.0085 .84
17.183 .829
17.230 .030
Cf= 4.600E-3

226

u

]

[m/S]

.58¢
.62
.654
687
.652
.547
.338
.23

v' [m/s]

.527
.634
.8e2
.828
. 786
.688
.283
.128

u

A4

L]

[m2/821

.827
.000
122
.222
317
.272
073
.018



Station 2 (upwash)

RAW DATA--FILE NAME:

N Y [em]

. 060
.08
. 106
.126
151
.176
.206
.236
.26b
.296
.336
.376

—_

N - QO wWwo-~JMo &N —

—_

Upw [m/sl= 17.23

yves1 7527
U (m/s] V im/s]
8.688 -.B821
8.976 ~-.453
8.937 . @65
9,029 .479
g.713 .818
11,186 .050
13.847 .768
15.803 .344
16.828 116
17.147 . @55
17.225 .060
17.208 .067
Cf= 2.100E-3

227

u' (m/5]

1
1
1
1
1
t
1
1

.210
. 166
.158
.315
.548
.B93
772
170
.567
.206
.124
.135

v

— e - NN

[m/8) u

.344
.164
.018
.986
.932
.137
. 308
770
.285
161
. 065
.050

v

[m2/82)

.168
.60
.479
.868
.983
.685
. 008
173
.839
.018
.02
.e02



Station 3 (downwash)

RAW DATA--FILE NAME:

N Y [cm]

.069
. 087
. 147
.247
. 347
447
.547
.647
.747
.847
. 897

— WO NON AN —

Upw [m/8)= 17.08

UVBEB1783C
Ullm/sl V im/s])
12.047 -.029
12.870 -, 110
13.485 -.183
14.497 -.3@9
15,163 -.302
16,732 -.304
16.207 -.27
16.596 -.277
16.862 -.2689
16.977 -.239
17.062 -.225

Cf= 4,800E-3

228

u' (m/81

1

1
)
1

.343
.272
217
.088
. 980
.B32
712
.518
374
.231
. 151

v

' Im/s]

1,122
.984
.838
.867
. 783
.B8S
.602
,482
.369
.268
.148

u'

v

{m2/52)

.654
.607
.610
.518
.408
.280
.236
.128
.e87
.024
. 005



Station 3 (upwash)
RAW DATA--FILE NAME: UV@B17S53T

N Y {em] U [m/s] V Im/s) u' [m/S] v' [m/8) u'v' [mZl/s2)
1 .60 10.948 -.145 1.322 1.190 -.689
2 . 100 11,833 -, 187 1.247 1.057 -.628
3 . 160 12.414 -.137 1.184 .980 -.8687
4 . 200 12.950 -.1758 1.194 .9327 -.874
5 .300 13.768 ~-.188 1.123 .903 -.835
6 .400 14.470 -.170 1.071 .839 -.484
7 .500 15,138 -.183 .967 761 -.398
8 .600 15.761 -.224 .B34 .645 -.276
9 .700 16.235 -.228 .658B .523 -.168
10 .800 16.646 -.238 .486 412 -.098
11 . 900 16.915 -.236 L3 .285 -.031
12 1.050 17.053 -.232 173 . 162 -.007

Upw (m/s)= 17,11 Cf= 4,160E-3

229



Station 4 (downwash)

RAW DATA--FILE NAME:

N

DD IO N &GRS —

12
1
12

Upw [m/s)= 17.14

Y [em)

.062
113
. 188
.288
.438
.588
.788
. 988
1.188
1.388
1.588
1.888

uveg17s4c
U imsel Vilm/s)
11.7889 .@85
12.8@9 ~-.030
13.424 - 101
13.934 -.167
14,609 -.279
15.0832 -.297
15.683 -.300
16.218 -.280
16.678 -.281
16.969 -.268
17.121 -.2565
17.188 -.270
Cf= 5.200E-3

230

u

1

(m/S]

. 441
.383
.259
.223
102
. 045
.823
. 791
.600
.404
.225
136

v

[m/s) u’

.118
.818
.835
.888
.B&4
.835
.788
.661
.514
. 380
L2768
.133

v

[m2/52]

.591
.576
.5e32
.548
.514
.482
<408
.264
.168
.078
.026
.003



Station 4 (upwash)

RAW DATA--FILE NAME:

N

-~ Wm0 U &N -

— —

Upw [m/gl= 17.13

Y

1
i
1
1

[cm])

.060
. 146
.296
.448
.596
.798
.98
.186
.396
.596
.B96

yves17s47
U (m/s) V Im/s]
10.458 0.000
11.898% .08
12.864 ,001
13.471 015
14.126 -.082
14,900 -.108
15.664 -.163
16.310 -.172
16.806 -.178
17.0832 ~.218
17.204 -,228
Cf= 4,200€-3

231

u' [m/5)

O

440
. 347
.29
.230
.187
144
.022
.B34
.572
.285
. 156

v' [m/s)

1,153
.928
.954
.9837
.914
.846
.780
.633
.485
3N
.150

J

]

v

1

' Im2/s2)

.574
.554
.876
.580
.579
,515
.449
.269
.138
.034
.005



Station 5 (downwash)
RAW DATA--FILE NAME: UU@BI7SEC

N Y [em) U [m/s] Vim/sl u' [m/S] v' [m/8] u'v' [m2/82)
1 .60 10.745 .002 1.483 1.110 -.545
2 130 12.054 .020 1.380 .893 -.488
3 .230 12.810 -.087 1.396 .B89 -.BES
4 .380 13.572 -.1686 1,282 .880 -.626
5 .58¢ 14,178 -.189 1.234 . 866 -.547
6 . 780 14.759 -.288 1.101 .849 -.475
7 . 880 15,178 -.253 1.e18 . 786 -.435
8 1.180 15.672 -.304 .932 . 757 -.369
9 1.380 16.007 -.201 .834 .B76 -.2586
10 1.680 16.484 -.186 .41 .5320 -. 166
11 1.980 16.809 -.150 .426 .385 ~-.080
12 2.280 17.016 -.141 .240 .264 -.026
13 2.580 17.138 -.180 .150 . 154 -.003
14 2.980 17.130 -.148 . 125 .086 -.001

Upw [m/sl)= 16.78 Cfe 4.700E-3

232



Station 5 (upwash)

RAW DATA--FILE NAME:

N

WO -V N —

19
i
12
13

Upw [m/s]= 16.76

Y [eml

NN RN — e e a

.0E0
.130
.280
.480
.680
.880
.es80
.2680
.580
.880
.180
.480
.680

UvR81785T

U im/s] V im/s]
9,963 -.080
11.176 -.011
12.27 -.005
12.847 .B31
13.5328 017
14.021 .44
14,574 .18
15.000 .014
15.712 -.827
16.392 -.112
16.838 -.143
17.038 -,166
17.131 -.183

Cfe 3.700E-3

233

u

[m/§)

.456
.400
.375
.320
.255
.215
B!
.118
.007
.769
. 451
.247
.144

v' [m/s]

1.105
.885
.920
.948
.858
.938
. 908
.864
.733
.605
.413
.270
. 146

u

v

't Im2/82)

.520
.452
.53%
.607
.584
.585
.534
.535
.377
.24
.e77
.023
.003



1VT@83153C Station 3 (downwash)

R = 197.000 [cm) Tw-Tinf = 3,800 [C] Upw = 17.08 [m/S]
Quall = 147.5 [W/m"21

N Y U v T u' v t’ u'v' u't!
fem) [m/8) [m/S2 [C3 {m/8} {m/S] (c) [m2/52) (m-C/¢
1 . @50 11.16 +.48 28.73 1.6032 .943 .359 -.228 +.02¢
2 .085 12.35 -.43 29.50 1.458 .B34 . 300 -.464 -.25¢
3 . 1585 13.44 -.54 29.27 1,257 . 747 .254 -.426 -.18¢
4 .255 14.489 -.B2 28.06 1.149 .691 .238 -.380 +.01¢
5 .355 15.17 -.66 28.9¢ .947 627 .225 -.256b -.11¢
6 . 455 15.76 -.67 28.74 .826 .544 .210 -.188 -.08¢
7 .555 16.21 -.63 28.63 .688 .464 .204 -.122 -7,
8 .655 16.57 -.60 28.51 .838 . 365 .178 -.071 -.04t
9 .80S 16.85 -.55 28.39 .338 .248 126 -.026 -.02¢
10 . 855 17.01 -.50 28.34 . 186 .164 .067 -.006 -.ee:
R 1.185 17.09 -.48 28.33 . 128 .084 .23 -.081 -9.0e2
12 1,455 17.13 -.45 28.32 L1 .0486 .15 -0.002 +0.02°2
N vt u'v' 2 v' 2t du/dy dT/dy Prt 6AMMA
[m~C/S3 [m3/531 I[mZ-C/S2) (1/51] (C/m]
1 -.007 -.688 -.0080 12.511 -2.589 -5.485 1.000
2 +.120 -.403 +.0613 11.756 -2.468 +.812 1.000
3 +.050¢ -.257 +.0386 10.316 -2.235 +1.025 1.000
4 +.001 -,188 -.9097 8.423 -1.922 +136.734 1.000
) +.068S -.131 +.0302 6.723 -1.627 +.904 1.000
6 +.0655 -2 +.0262 5.215 -1,355 +.888 1.000
7 +.048 -.086 +.0255 3.889 -1.106 +.722 1.000
8 +.033 -.051 +.0195 2.776 -.878 +.681 1.00¢
9 +.015 -.020 +.0105 1,453 -.5786 +.687 1.000
19 +.005 -.006 +.0038 .563 -.323 +.654 1.0803
11 +.001 -0.000 +.,000! . @51 -.862 +1.883 1.000
12 +0.000 +0.000 -0.00020 727 L1687 ~.403 1.082
234
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FILE NAME : 1IuT@82153C Station 3 (downwash)

llIOQQ!lO!ll!l!l'.’.li....!O!QCCQC!Q!QOQ!O.C

U = SUM( ACN) « Y°N

AQ= +1.1B634E+0Q1

Y U
.155@ 13.4434
.2550 14.4887
. 3550 15.1681
. 4550 15.7588
.5568 16.2088
.6550 16.5688
. 8050 16.8531
. 9550 17.0061

1.1550 17.0866
1.4550 17.1291

)

fAl= +1.3631E+01

13.
14,
15.
15,
16.
16.
16.
17.
17.

17

uc

484
419
175
770
224
557
868
014
@63
. 136

A2= -1.1440E+01

% DIFF

+

O O B S

.302
.478
.Q48
.073
.86
.074
.091
.048
.139
.04

QOOOGOCQQIICQ.IOQQ'C.QO..QIG....Q.QC'QQCG.I

T = SUM( A(N) & Y N

AQ= +2.9662E+0!

Y T
. 1550 28.2712
.2550 29.05644
. 3550 28.8892
L4550 28.7447
.5558 28.6324
.B550 28,5140
.8050 28.2328
. 8550 28.3360
1.15580 2B8.3285
1.4550 28.3224

)

Al= -2.7660E+00

29.
23.
28.
28.
28.
28.
28.
28.
28.
28,

7C

275
086
€31
742
618
520
412
345
308
328

AZ2= +1,78E7E+00

% DIFF

+

+ 1 4+ 4+ +

.015
+.
.230
.010
.047
L0211
. 066
021
.077
.020

212

GG0605..0‘.000...00....'.C.l'.'......"....
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A3= +3.2097E+00

A3= -3.B5150E-0!



1VT0831537

R =
Quall = 147.5 (W/m"2]

& O R) —

S Www-Jom

11

12

14

Station 3 (upwash)

97.000 [cm]

[m=-CsS3

+ 4+ 4+ > 4 4+ + + 4+

+ +

Y

{em]

.050
.085
. 155
.205
. 305

. 405
.5es
.605
.705
.BOS

.80S
1.855
1.205
1.455

V't’

.05
.00z
116
.106
.096

.082
.082
.069
. 052
.043

L0258
. 007

+.00)

+0.

oeo

{m

9.
11,
12.
12.
13.

14.
14,
15.
16.
16.

16.
17.

17

17.

u'v'"?
[m3/531

-0.
+0.

U
/51

86
15
'
56
39

15
87
47
'
42

77
oo
.06
@3

.435
.265
.114
. 080
112

118
132
.135
.035
.074

.03
.004

020
000

Tu-Tinf = 3,800 (C]

v
{m/S

~.13
-.22

-.19

-.22
-.28

~.29
-.38
-.38
~-.41
~.42

-.44

-.46

-.45

~.44

v

[m2-~

+ 4+ 4

+ o4

+

T
] {c

30.
29.
29.
28.
29

29.
28.
28.
28
28.

28.
28.
28.
28.

"2t
C/s21

.0140
.@1E5
L0221
.0187
L0262

.0228
.e3ez2
L0311
.0226
.0212

L0135

+.00289

.e2e3
.00002

236

]

13
84
B3
51

.30

13
97
83

.68

58

50
40
38
35

ul

[m/S]

1
i
1
1
!

1
1

.656
.510
.278
. 245
.109

.082
.028
.87t
.694
.580

.390
.182
.129
L1186

du/dy
{1/8)

(B

10.
.550
.454

(ST N i o g B

(V)

.330
10.

803
114

.398
.384
.410
.477
.585

.734
.533
425

.218

Upw = 17,11 [m/S]

v' t* u'v'
[m/S) {Cl (m2/52]
.961 .380 -.413
.885 .321 -.605
.871 .280 -.488
.825 .257 -.486
.767 2332 -.424
723 .230 -.412
.653 .222 -.353
.577 .201 -.257
.473 .189 -.163
.405 .173 - 117
.303 .128 -.046
. 169 .077 -.007
.095 .034 -0.000
.047 .19 -0.000
dT/dy Prt GAMMA

{C/m])
~2.472  ~17.59] 1.000
-2.377 +7p.058 1.000
~2.250 +,953  1.000
-2.1486 +1.025 1.000
-1,940 +1.019 1,000
-1.737 +1.048  1.000
-1.,837 +1.032 1.000
-1.341 +.924 1.000
-1.148 +.811 1.000
-- 958 +.722  1.000
-.772 +.532  1.p0¢
-.488 +.341 1.000
-.234 +.063  1.000

.182 +.102 1.000

Im

+

u't!
-C/8

.03

+.027
-.214

ORICINAL PAGE IS
OF POOR QUALITY

.187
.157

. 1587
. 149
. 106
.877
.8se

.e27
. 004
.000
.000



ILE NAME : 1VUT@B31837

DCO!OOGQ.‘.!CQQI.C0060000!QCOI'.Q!OOGQQ.I.Gl

U = SUMC ACN)

AQ= +1.0315E+0

Y
. 1550 12
.2050 12
. 3050 13
L4050 14
.5050 14
.B¢50 15
. 7050 16
.8050 16
. 9050 16
1.0550@ 16
1.2050 17
1.4550 17

*+ Y°N

!

U
.8225
.5631
.3907
. 1487
.BB58
L4672
.0194
.4188
L7671
.8882
.0648
.8818

)

Al= +1,1925E+01

12

12,
13.

14
14

15.
5.
186.
16.
17.
17.
17.

uc

022
513
413
., 205
.884
484
978
380
636
215
160
256

A2= -5.0022E+00

Station 3 (upwash)

% DIFF

1o+ 4+ 4

1+ + 1

. 006
. 3586
.168
.415
.19¢
. 106
.261
.234
.425
.088
.560
210

OIQCQGG0.00Cl'!.ll..I'OO‘.!'OQQ!Q.'CC...QQC

T = SUM( A(N) # Y°N

A@= +2.9898E+D

Y
. 16550 29
.2050 29
.3e5@ 29.
. 4050 29.
.5050 28.
.6058 28.
L7050 28.
.8ese 28.
. 8052 28.
1,0550 28.
1.2050 28.
1.4550 28.

[EEXXEEEN ER X B X4

1
T

.6218
.5077
3020
1287
9675
8256
6910
5912
4953
4033
3587
3461

)

Al= -2.5794E+00

29
29
29
29
28
28
28
28
28
28
28
28

7C

.624
514
.310
126
.882
.8189
.684
.5889
.502
.407
.352
. 347

AZ= +1,0740E+00

% DIFF

1+ o+

+ 1 4+ 4+ 1 4+

.026
L0202
827
.0e2
.018
.ec4
.01
.008
.025
.013
.023
. 805

.0GO.C..'0.’..........'."."

237

A3= +5,.80C1E-C!

A3= -5.5698E-02



IVTeB83154C

R:
Quall = 147.6 [W/m"2]

[0 2 B -NEN SV I N Iy

S W w-Jom

1B

Station 4 (downwash)

97.000 [cml

- 4

)

Y
fem)

.050
105
.205
. 405
.6es

. BeS
. 005
.205
.405
.6@5

.BOS
.005

v't!

(m-C/S1]

+ 4+ 4+ 1+

+ 4+ o+ 3

+

. 007
.ee7
.088
083
.81

.073
.e61
.e40
.0Z0
L0190

.e07
.022

[m

10,
12.
13,

14

15.

15,
6.
16.
16.
17.

17.
17.

u'v'"2

[m3/53)

+0.

U
/5]

51
61
62
.54
14

75
25
B4
94
o8

16
20

482
284

.234
. 105
ez

128
. 137
.078
L0358
.01

.00

20

Tw-Tinf = 3.780 [(C)

v
{m/S

+.54
-.37
~.47
-.59
-.64

-.62
-.6@
-.57

-.53

-.5¢

-.48
-.5¢

v'

{m2-

+ 4+ o+ o+t

+ 4+ 4+ 4+ 4

+0

T
] (c

29
29.
29.
28.
28.

28,
28.
28.
28.
28.

28.
28.

n2t|

Css823

.006!
L0023
.0364
L0238
.0335

L0326
.0403
.@282
.0160
.oe6s

.0016
L0000

238

]

.70

39
17
95
77

61
47
33
26
21

20
19

U'

(m/S]

!
1
!
i

.582
.47
.2786
.88
.983

.854
.748
.57

. 377

.220

170
122

dU/dy
(1/51

L& SV “ N - -

— - NN

.880
.709
.404
.B0S
.235

.683
162
.B42
. 154
.688

.243
. 181

Upw = 17,14 [H/SJ

A

{m/5]

.812
.735
.725
.718
.663

.B21
.540
.418
.314
.226

.138
.086

dT/dy
[C/m]

.185
.168
117
.09
.883

. 768
.638
.485
. 351
L1868

0324
137

t‘
fci

.422
.326
.280
.254
.238

.227
.213
L1758
131
. 9883

.041
0186

Prt

+2.7@1
-15.000
+1.125
+.993
+1.032

.986
.889
L7172
.566
L4258

+ + o+ s

+

2

+1.10!

u‘vl
(m2/521

077
.428
.382
.350
.304

.248
.184
102
.028
.015

.003
.eee

GAMMA

- . —a n s

— et e

.00
. 000
.e0e
.0eo
.000

.0oo
.0ee
.eed
.002
.eec

.000
. 000

[m

+,

ORIGINAL FA57 IS
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FILE NAME

GPFBERRREIER BB FIERGIEIT RSN ERERERQERSIIR RIS

IVT@s3154C Station 4 (downwash)

U = SUMC A(N) ¢ YN

AQ= +1,2685E+01

MY — s —a e

A
.2050
L4050
.6059
.8050
. 0050
. 2050
L4050
.6@850
.8050
L0050

13

U
L6311

14,5352

15

. 1357

15.7482

16
16
16

.2548
.6372
.9422

17.0807

17
17

L1620

.2048

)

At= +5,0360E+00

13.
14,
15,
15.
16.
16,
i6.
17.
17.
17.

uc

652
473
177
768
25t
630
910
033
186
182

A2= -1.,5B9GE+00

% DIFF

+

I+ 4+

o+ 41

.164
.428
.272
121
.02
.042
.182
.075
141
.875

PRHEIEBEBRREFEIRFEERSCABEF IO RIRERROIIOIEREIINS

T = SUM{ A(N) & YN

A= +2.9411E+0!

Y

. 2050

L4050

.6050

.85

. 0050

. 2050

1
1
1.4050
1.
1
2

6050
. 8050
.0050

29.
Z28.
28.
28.
28.
28.
28.
28.
28.

28

T
1726
Q516
7710
6100
4708
2268
2571
2119
1982
. 1856

)

Al= -1,21B89E+00

28

28.
28.
28.
28,
28.
28.
28.

28
28

7C

T
9583
768
B2
4p1
347
262
207
.184
. 184

fA2= +2.3874E-01

% DIFF

+

.00S
.02
.010

-.0z8

b+ 4+

4+

024
.072
.018
.014
.254
.831

R R R R e e Y X E R RN PR R R X XS R AL R A R A B A

239

A3= +8,8225E-02

A3= +3,2724E-02



IVT@B3154T

R =
Quall = 147.6 [W/m"2)

e —

S wow-agm

1

13

Station 4 (upwash)

97.000 (cmi

Y
{cm]

. 850
.085
<135
.335
.485

.B35
.B35
.035
.23S
.435

.635

B35
.135

v't?

[m-C/S]

+ + 4+ o+ P Y

+ +

.eeg
.0e3
L1232
136
L1332

. 133
.118
.17
.78
. 051

822
.003
.00

[m

9

192.

11

12.
13.

14,
14.
15,
16.
16.

17.
17.
17,

u'v'"2
{m3/53]

+0.

U
/81

.39
91
.60
79
42

es
82
59
19
73

es
20
23

.479
.27
. 156
.021
.843

.1e2
. 158
.257
.207
.141

. 050
.ee2

oee

Tw-Tanf = 3.780 [C]

v 7
{m/S] (c
+.48 3e.
-.29 29,
-.28 29.
-.25  28.
-.30 29.
~.3! 29.
-.39  28.
-.45 28,
-.49  28.
-.53 28.
-.56 28.
-.58  28.
-.59 Z8.

v'tZye

{m2-C/52)

+ 4+ + + 4 + 4+ + 4+ &

+ +

L8037
.00458
L0427
L0221
L0118

.0198
.0342
L0617
. 0507
.0444

L0218
.0028
.0003

240

]

18
86
72
38
21

05
86
67
52
37

30
25
25

du/dy
[1/5]

& BN

NN W LA

u

(m/85]

1
i
1
1
1

.642
.585
430
.285
.223

.212
AR
.020
.862
.B15

.352
.173
132

.383
3218
.258
.924
.636

.316
.841
.308
.72Q
.@74

.372
.614
.63¢@

Upw = 17.13 [m/5)

1

{m/S)

.872
.788
174
.B2E
.827

.817
. 766
.7@5
.586
.466

.320
L1768
.030

dT/dy
{C/m]

=1
-1
-1
-1
-1

581
.474
.449
321
222

119
.876
.827
873
.512

. 345
72
.288

t 1]
{ci

432
.369
.340
.282
.2B3

.269
.258
.247
.224
.178

117
.048
.024

Prt

+3.5E5
. 958
+1.000
+1.097
+1.020

1.218
+.841
+.807
+.817
+.603

+.508
+.117
-.040

+0.

u'v’

{m2/52]

. 101
.457
.446
.S58
.516

.521
.437
.387
. 256
125

.044
.001

000

6AMMA

.oee
.00¢
.e00
.000
. 000

.0p0
.000
.ooe
.000
.0oe

.020
.00¢
.eoc

{m

+,

+0

u't!
~C/S

ecs
L322
252
240

.212
179
.16S
124
.065

.20
.eel
.e0e

ORIGINAL PAGT |s
OF POOR QUALTY



FILE NAME :

CCOCICICQCGCDl0!QIOCQC!Q.CQ'QGQCQ"!CCQOO'QQ

U

= SUM( A(N)

AR= +1.0939E+0)

1
1
i
!
i
2

Y
. 1350
.3350
. 4850
.6350
,B250
.035¢
.2350¢
.4350
.6350
.B350
L1350

V.
12.
12.
14.
14,
15.
16.
6.
17.
17,
17.

1UT@831547

+ Y°N

U

5368
7894
4247
@583
8181
5862
1835
7304
@757
2003
23e7

)

Al= +5,4520E+00C

uc

B
12.
13,
14.
14.
15.
16.
16.
17.
17.
17.

.663

682
389
o
8eeg
623
207
687
033
233
233

A2= -E£.6952E-01

Station 4 (upwash)

% DIFF

+

|4+ +

+

.587
.B43
.1914
104
.469
Jd1e
.108
.257
.25
.188
.015

l!l.!lllI.C"l0!0060'00!00l!i..i..‘i.l'..l!

T = SUMC

A(N) =

AQ= +2.8893E+0!

|
\
1
!
1
2

Y
L1250
.335¢
.4858
.b35¢
.835¢2
L0350
.23250
L4350
.6350
.8350
.1350

29.
29.
29.
29.
28.
28.
8.
28.
28.
28.
28.

YN

T
7168
3772
2087
@528
8587
€722
518t
3678
2958
2534
2451

)

Al= -1,5314E+00

T
29.
29.
29.
28.
28.
28
28
8.
28.
28.
28.

C

692
414
224
@48
833

.658
.5e8

283
304
252
24

fA2= +3.0081E-0Q1

X DIFF

+
+

1+ + 9

.085
127
. 051
.e20
.07e
.049
.035
.876
.828
.05

-.216

.0....0..’00..QQ...C..I..C.i'..'Gl'l.......

241

A3= -2,3555E-0Q!

A3= +2,5299E-02



IvTes3issc Station 5 (downwash)

R =
Quall = 146.7 [W/m"2])

a s -

Swomgom

11

72 JF N SYIN e

[SINTe R s BEN op

§7.000 [cm]

{

+ + + o+ o4 + + +

+

Y
{cm)

.050
115
.265
.518
.815

1.118
1.415
1.715
2.015
2.315

2.615
3.015

v't!'

m-C/S]

.000
.02
L1
. 186
.086

.080
. 064
. 046
.028
.015

.003
.000

[m

8.

11

12.
13.
14,

15,
15,
16.
16.
16.

16.
16.

u'v' 2

[m3/7533

+0.

u
/8]

44
.54
88
B@
62

21
8e
26
64
84

92
98

.232
.323
. 151
.097
.130

<131
.133
.1e8
. 065
.0z0

.0032

oeo

Twu-Tinf = 3.950 [C)

v
{m/S

+.53
-.38
-.50@
-.58
-.63

.63
-.62
.57
.52
.51

.50
.49

V‘
{m2-

+ 4+ s

T OO

+

7

} [ci

28,
29,
29,
28.
28.

28.
28,
28.
28.
28.

28.
28.

"2t
Css21

L0151
L0117
. 8353
.8322
.2418

.0402
,0264
.0347
.0258
.0134

. 0025
L0001

242

82
41
@9
84
64

50
36
25
17
|

oe
28

u

[m/S]

1
1
1
!
1

. 480
.618
.384
.180
. 051

.929
. 806
.B32
.439
.260

170
122

dU/dy
[1/81

NG

.864
.744
L472
.@37
.545

2.087

.662
.268
.810
.583

.289
.951

(m/8) -

Upw = 16.76 {m/S]

L]

.72
.774
.732
.757
.733

.646
.558
.477
.368
.265

. 155
.083

dT/dy
[C/m]

.018
.8982
.802
L7768
.636

.509
.385
.294
.205
.128

. 0686
. 00!

t'
{(cl

477
.374
L3186
.267
.251

.231
L2101
.184
. 140
.093

.045
.018

Prt

-108.721
-107.585
+.891
+1.026
+1.001

.926
.828
.680
.554
.320

+ 4+ 4+ 4+

+

.298
+.026

+0.

u|v|

[m2/52]

.038
.448
.423
.425
.383

.303
.223
143
.BE8
.02t

.04

- et . s
. .

—t - e e —a
.

eoo

{m

u't'
-C/$

.044
@30
.207
.204
164

132
.099
.865
.030
.205

.ee!
.%¢0

ORIGINAL PAGE IS
OF POOR QUALITY



FILE NAME :

..0l.0!00.0.0'000!0!0!0.00000!QCQQQOCIO0CQC'

U = SUM( A(N) ¢ Y°N )

AQ= +1.1941E+0]

Y

.2650
.515@
.8150
1.1150
1,4150
1.7150
2.0150
2.
2

3

3150

.B15@
.015¢

12.
13.
14,
15.
15.
16.
i6.
6.
\6.
6.

U

8811
7991
6184
2088
7892
2619
6358
8371
9249
9848

Al= +3.9581E+00

12.
13.
14.
15.
15,
16.
16.
16.
16.
16.

uc

925
738
575
269
830
269
595
818
948
954

AZ2= -9.4118E-0!

1vTes31ssc  Station 5 (downwash)

% DIFF

+

R S GO

+

.340
.443
.298
.385
.197
.044
.245
113
137

-.0805

00}6!0!GOQICGOGOGOOGOCQCQOQQQQ.Cl‘!l..l’!.l

T = S5UML

A(N) = Y N )

AQ= +2.9232E+0!

WRrPION — = —

Y

L2650
L5150
.815¢
.115@
L4150
L7150
.0150
.3150
.6150
0150

29.
28.
28.
28.
28.
8.
28,
28.
28.
28

T
2340
8354
65350
4971
3553
2478
1692
1054
0844

.0828

Al= -1.0460E+00

29.
28.
28.
28.
28.
28.
28,
28.
28.
28.

TC

274
864
852
481
345
242
168
118
088
77

A2= +2.8Q17E-01

X DIFF

+
+

t

1+ + 1

.070
.089
.047
. @57
.35
.18
.004
.04b
.018
.022

Ol00.lll0.0000Qli!ll.l.llllll.lii!.GQQ.ll!&

243

AZ= +6.1114E-02

A3= -2.3643E-02



IVTR831857

R =
Quall = 146.7 [W/m"21

u s -

S W wo-~Jm

1

(LR VI N I

®WwWoJgm

11

Station 5 (upwash)

§7.000 (cm)

N RN = - e

w N

Y
lem]

.05
.1ee
.3e0
.500
.6oe

. 100
.400
. 700
000
.300

.600
. 000

v't!

[m-C/S51

+ 4+ o+ o+

+ 4+ o+

+

.020
. 008
.120
116
.125

121
113
. 051
.060
. 029

013
.00t

{m

10.
11,

12

4

13.

14,

14

15.
6.
6.

16.
16.

u'v'"?2

[m3/53)

U
/81

.64
34

-
&

.61
41

20
.90
66
26
69

87
86

.304
.21
. 044
.837
. 057

.082
172
. 187
. 188
.091

.036
. 000

{m/S]

+

Tw-Tinf = 3,950 (C)

v

.41

~.28

.15
.14
R

.21
.25
.35
.41
.45

.46
.47

v'

30.
28.
29.
29.
29,

28.
28.
28.
28.
28.

28.
28.

"2t

[m2-C/52)

[ SO

+ 4+ + o+ o4 '

+

. 0082
0085
.009e
. 0040
L0087

.2188
.0426
. 0565
.0543
.8284

.0158
.0207

[cl

20
84
43
23
Q1

80
64
47
32
22

17
15

244

L.I'

[m/S]

.657
.495
. 338
.252
173

— s s — e

1.138
1.079
.84
. 723
.470

.263
.133

du/dy
(1/5}

NN LW

—_—_— NN

.218
.024
.024
.99
.876

.685
416
.87
.649
. 151

.575
312

Upw = 16.76 [m/S1]

[m/S]

.854
.Bes
.786
.831
.B35

. 804
. 766
.651
.523
.364

. 255
.106

d7/dy
{C/m]

-.877
-.868
-.838
~-.80!
-.738

-.B65
-.582
-.488
-.384
-.2683

-.144
.038

t 1
(ci

.463
.386
.312
.278
.263

. 257
.242
.229
.180
. 128

.083
.024

Prt

-1,741
+23.632
+1.018
+1.020
+.863

.927
.815
.B12
7286
.673

+ 4+ + 4+ 4

+

.56
-.018

u'v'

[m2/52)

. 122
477
.441
.44
.467

.452
.431
.314
.188
.084

.228
+0.000

6AMMA

- s - -

.000
.000
. 000
. 002
.eee

.00@
. 000
.800
. 000
000

.00
.000

(m

+

u't’
~-C/ss:

.@78

+.012
-.288

22
.185

192
. 166
. 138
.087
.036

.0es
. 000

ORIGINAL PAGE |5
OF POOR QUALITY



FILE NAME :

.OQ...IQC”IQQCG.QCOO000!0.'40'0!.000!00!.0’

U = SUM

AD= +1.08
A\
. 3000
.5000
.8000
.1e00
.4000
.7000
. 0000
. 3000
.6000
. 0000

OGN RN RN — = -

IVT@83155T7

A(N) = YN

2SE+01

i1,
12.
13.
14.
14,
15.
16.
16.
16.
i6.

u

8166
6084
4080
1973
8966
6569
2588
6874
8654
8585

)

Al= +3.0109E+00

1

12.
13.
14,
14,
15.
16.

16

i6.
16.

uc

.896
493
380
217
984
€58
218
.bat
ge2
958

fZ= +B8.6515E-02

Station 5 (upwash)

% DIFF

+

[ S S

+

.B76
.872
.205
.135
.584
AN
.246
.280
214
.02}

Q..'.illl&lll.’l.'Q.Q!.Cl!.l..l’.l.l’...ll'

T = SUM(C A(N) & Y N }

Ad= +2.96
Y
. 3000
.5020
.BoQO
. 1000
. 4000
.7002
Q200
L3000
.60ee
.pooe

[TV RE S TN BN I

TOE+R1

28.
29.
28,
28,
28.
28.
28.
28.
28.
28.

T
4290
2255
0122
7983
6421
4663
3170
2154
1717
1464

Al= -B.8356E-01

29

29.
29.
26.
28.
28.
28.
28.

28
28

TC

L4112
248
Q!B
806
618
458
327
229
. 166
.144

fA2= +65.7860E-02

% DIFF

+
+
+

"+ o+

. 0589
.876
.215
.26
.e83
.830
.85
.047
.018

-.007

QGCOGIOGQC06!00!QQGOIi.i.l..”..!"ii".!l’

245

A3= -1,4228E-01

A3= +1.8047E-02



Case 5:

Mean and fluctuating velocity:

Mean temperature:
Stanton number:
Shear stress:

Turbulent heat flux and Pr,:

246

UP0606
T0602
ST0602
UVo0613
IVT0627



FILE: UP@ERES!H

STATION: 1
XSTA = _,Q88 (m] DEL1 = 0.Q000E+D (m])
Cf = £.000E-3 DEL2 = Q.000E+0 [m]
Upw = 17.70 [m/S] H = 0.000
Visc = {.631E-5 [m"2/51] REdell = 0.000E+0D
RE~ = § p4BE+4 REdel2 = ©.000E+0Q
Del8385 = @.0Q00E+Q [m]
Y [cm] U m/sl Y+ U+ y/R u'/Upw
1 .002 2.965 1.19 2.06 .eoe02 4,946
2 .004 3.092 2.38 3.19 .080004 S.017
3 . 006 4,002 3.57 4.13 .0000E £.912
4 L0089 G.084 5.25 5.25 .00029 8.820
5 013 6.7786 7.73 .89 .20013 10.878
e 17 7.922 10.10 8.17 .00018 11.745
7 .0922 9,246 12.08 g8.54 .00223 12.588
8 032 10.847 18.02 11.18 ,00033 12.518
9 042 11.964 24.86 12.34 00043 12.404
10 Q82 12.640 30.91 12.04 .00054 11.962
R .87 13.414 39.82 13.84 .20089 11.621
12 .087 14,141 51,71 14.58 .00230 11,200
13 117 14,909 £9.54 15.38 00121 11.374
14 L1867 15,721 899,26 16.22 00172 19.688
1§ .217 16.241 128.98 16.75 .00224 8.994
16 .417 17.105 247.86 17.64 .00430 9,177
17 .517 17.181% 307.30 17.73 .0QB533 g.871
18 .7 17.383 426.18 17.94 LQQ7329 8.816
19 1.017 17.485 604.50 18.04 01048 8.822
20 1.347 17.664 782.82 18.22 L1358 8.748
21 1.817 17.780@ 961.14 18.34 .@18667 8.62
22 1.917 17.872 1135.46 18.43 .01976 8.591
2 2.217 17.867 1317.78 18.53 .02286 8.502
24 2.7 18.108 1614.97 18.68 02801 g8.481
25 2.217 18.160 1912.17 18.73 .03316 8.201
26 3.7117 16.284 2208.37 16.86 .03832 8.335
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FILE: UPDERES2

STATION: 2
XSTA = 356 [m]) DEL1 = 0.000E+0 [m]
Ccf = 5.500E-3 DELZ = 0.00CE+Q [m)
Upw = 17,70 {m/S) H = 0.000
Visc = 1.630E-5 [m~2/5) REdel!l = @.Q20E+0Q
REx = 3.BB1E+S REdel? = 0.000E+0
DelS88S = @.000E+D [m)
Y [em] Uim/s) Y+ U+ y/R u'/Upw
1 . 005 3.481 2.85 3.62 .000025 5.2€1
2 007 4.57! 4,13 4,75 .00007 7.161
3 .09 4.38489 5.3 §.18 .000028 7.676
4 .01 5.241 6.49 5.45 L8021 §.143
S .015 6.93%8 8.85 7.22 .00015 10.179
B .020 8.575 11.80 8.92 00221 11.51¢
7 .B25 S.741 14,74 10,13 00026 11.691
8 230 19.580 17.69 11,01 00231 11.940
9 .Ba0 11,611 23.59 12.08 L0041 11.602
10 .@55 12.766 32.44 12.28 . 00057 11,002
" .075 13.489 44 .23 14,03 .00077 10.3689
2 ,@8S 14,027 56.032 14,59 .oee9s 10.213
13 .128 14.518 73.72 15,10 .00129 10.048
14 175 15,185 103.214 15.81 .eeci18@ 9,763
15 .275 15.899 162.18 16.64 .00284 §.499
16 . 325 16.368 191.67 17.03 .003235 9.240
17 .425 16.620 250.65 17.50 .0Q428 9.23¢8
18 .578 17.288 339.12 17.99 .00583 B.735
19 .775 17.707 457,07 18.42 .02788 B8.418
20 .875 18.046 575.02 18.77 01005 7.98E
21 1.375 18.298% 810.83 19.03 01418 7.511
22 1,775 18.408 1046.84 18,185 .0183¢ 7.323
23 2.175 18.552 1282.74 15.30 02242 7.180
24 2.575 18.621 1518.65 1§.37 .@2655 7.071
25 2.975 18.687 1754.56 19.45 .03087 7.052
6 3.375 18.775 199¢.47 19.63 .03479 6.88<
27 3.775 18.867 2226.37 18.63 .03882 6.928
<8 4,275 18.889 25821.2 19.66 .Q4407 6.882
29 4,775 18.073 2816.14 18.85 L4823 6.85¢6
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FILE: UP@BRES3

STATION: 3

XSTA = ,610 [m] DELN = 0.000E+Q [m]

cf = 5, 300E-3 DEL?2 = 0.000E+0 (m]

Upw = 17.70 [m/S] H - 0.000

Visc = 1,B626E-5 [m"2/5] REdel! = 0.000E+0

REx = 6.B35E+5 REdel? = 0.000E+0Q

Del995 = 0.000E+Q [(m]

Y [em] U [m/s] Y+ U+ y/R u'/Upuw

3 .009 4.604 5.04 .05 .00009 7.389@
2 L0101 5.320 6.16 5.84 L0021} 8.402
3 .013 6.953 7.28 6.53 .000213 9.2€3
4 .0186 £.860@ 8.96 7.53 .Q0016 10.446
5 .020 7.901 11.21 8.67 .00021 11.258
) .024 8.851 13.45 9.71 .80025 11.709
7 .029 g.632 16.25 10.57 .0ee3e 11.678
8 .034 10.332 18.05 11,34 .000325 11.852
E} .44 11.179 24 .65 12.27 .oeeas 11.371
10 .064 12.324 35.86 13.53 .000686 10.847
1 .084 12.912 47.06 14.17 .00087 10.443
12 .124 13.701 £9.48 15.04 .@012E 10.424
13 174 14.320 87.48 15.72 .00178 10.388
14 .224 14,876 125.50 16.33 .ee231 10.315
15 .324 15.573 181.53 17.09 .00334 10.175
16 .524 16.516 293.59 18,13 .00540 9.513
17 .724 17.110 405.65 18.78 .0074¢6 9,145
18 .924 17.458 S17.71 19.16 .@Q953 8.4898
19 1.224 17.828 £85.79 19.57 .21262 7.980Q
20 1.524 18,100 852.88 19.86 .01571 7.544
21 1.824 18.305 1878.00 20.08 .21984 7.083
22 2.324 18.430 1302.11% 20.23 .023236 6.785
23 2.724 18,551 1526.23 20.36 .02808 £.6523
24 3.124 18.620 1750 .34 20.44 Q2221 €.432
25 3.524 18.730 1974.46 20.56 .@3633 6.352
26 3.924 18.760 2198.58 20.58 .04045 6.221
2 4,424 18.885 2478.72 20.74 . Q4561 6.13¢
28 4.924 18.949 2758.87 20.80 .05076 6.100
29 5.424 18,885 20358.01 20.85 .@5592 B.124
30 5.824 19.046 3318.16 20.90 Q8107 g.123
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3599.30
3879.45

250

20.94
20.93

.06623
.07138

6.145
€.177



FILE: UPQOE@OES4

STATION: 4

XSTA = 876 [m] DELT = 0.000E+0 [m)
Cf = 5,300E-3 DEL?Z2 = 0.000E+0 [m]
Upw = 17.7¢ [m/S] H = 0.000
Visc = 1,625E-5 [m"2/5) REdell = 0.000E+0
REx = §,643E+5 REdel2 = ©.000E+0
De!985 = Q.Q0QE+@ [m]
Y [em] Ulilm/sl Y+ U+ y/R u'/Upw
f .20 2.403 .56 2.64 .Q0001 3.168
2 .003 2.52@ 1.68 2.77 .00023 3.458
3 .206 3.144 3.36 3.45 .00006 4,801
4 .ees 4,268 £.05 4.68 .0e009 6.68@
13 .12 £.625 £.73 6.0¢6 .00212 8.808
6 016 6.908 8.97 7.58 LQ0216 10.378
7 019 7.760 10.85 8.52 .000220 11,113
8 .23 8.€892 12.89 9.54 .e0024 11,564
8 .e2¢ 9.602 15.7¢ 10.54 .0ee2s 11,811
10 .38 1@.956 21.3@ 12.02 00039 11.880
(] .48 .77 26.891 12.92 .Q0048 11,628
12 .058 12.336 32.82 13.54 .eeQcd 11,185
13 .78 12.043 43.73 14,31 .pe0ee 1@.787
14 L 106 12.78) E®.55 15,12 Lo 12.560
15 . 188 14,445 88.58 15.85 00183 1@.322
16 .208 14,858 116.61 16.42 L0C14 10.201
17 .308 15.643 172.67 17.17 .eez18 10.086
1€ . 458 16.216 256.786 17.91 00472 5.880Q
18 .BS8 16.793 368,868 18,432 .00678 g.542
20 . 956 17,365 £§37.07 19.05 . 00888 8.638
21 1,258 17.642 705.26 19.36 .01287 8.360
22 1,558 17,902 B873.44 19.65 .01606 7.67@
23 1.958 18.142 1987.683 18,81 .02018 7.133
24 2.35¢ 18.222 1221.94 20.11 .@243 E.766
25 2.95¢ 1§.51¢ 1658. 31 2e.32 .03048 6.341
2 3.45¢ 18.608 1828.62 20.42 .@35B65 6.2
2 3.858 18.682 2216.83 2.5 .04080 5.811
28 4,458 18.774 2489.24 2e.60 .24596 §.724
28 4.85¢ 18.842 2779.5% 20.68 @511 5.64¢
20 5,452 18.798 2059.86 20.63% .@BSE27 §.65°C
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3
32
32

5.958
6.458
£.958

18.916
18.823
18.905

3340.17
3620.48
3300.78

252

20.76
20.77
20.75

.06142
. 06658
07173

v U
u = m
o) ~) WD

& o uin



FILE: UPB6OESS

STATION: 5
XSTA = 1,130 [m] DEL1 = 0.000E+0Q [(m]
Cf = 5,000E-3 DEL2 = 0.000E+0 (m)
Upw = 17,70 {m/S) H = 0.002
Visc = 1,621E-S [m"2/5) REdel! = 0.000£+0
RE x = 1,234E+B REdel? = 0.000E+2
Del995 = 0.000E+0Q (m]
Y {em] U im/s] Y+ U+ y/R u'/Upuw
! .0e2 2.296 1.09 2.58 .000202 3.183
2 .04 2.368 2.18 2.68 .00004 3.162
3 .007 3.333 3.82 3.77 .00007 5.410
4 011 4.830 6.00 §.83 L0001 8.028
5 .016 £.597 8.73 7.45 .000216 10.188
6 021 7.786 11.46 8.89 .00022 11,360
K .026 B8.845 1419 9.85 .00027 11.666
8 .83 3.687 16.92 10.95 .00032 11.784
9 04 12.868 22.38 12.2 .00042 11,472
10 .@51 11,501 27.84 13.00 .@0R53 11.508
11 07 2.460 38.75 14.08 .00073 10.734
12 10t 12.159 €5.13 14,87 .00104 10.296
13 131 13.692 71.50 15.47 .00135 10.188
14 181 14,328 98.78 16.18 .00187 10.247
15 .281 15,158 152.37 17.13 .00290 10.284
16 L4310 15.944 235.24 18.02 .00444 10.041
17 .581 16.394 317.41 18.52 .0059s 9.744
18 .781 16.830 426.72 19,072 . Q0805 §.183
19 . 981 17.114 £35.44 19.34 21011 8.872
20 1.281 17.325 6938.18 19.58 .01321 8.326
2 1,581 17.608 862.892 19.80 01630 7.715
22 1.881 17.751 1026.66 20.068 .@158393 7.396
23 2.181 17.877 1180.40 20.2 .@2248 7.140
24 2.581 18.002 1406, 72 20.34 .Q266! 6.692
25 2.981 18.067 1627.05 20.41 03073 6.632
26 3.481 18.181 1699,95 20.54 .03588 €.164
27 3.981 18.287 2172.85 20.66 .24104 5.751
28 4,481 18,295 2445.75 2@.67 .04620 §.674
29 4,981 1B8.411 2718.66 20.80 .05135 5.472
30 £.481 18.367 2981.58 2@.75 .@5E51 §.29%
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31

-
“~

33
34

5.981 18,420
6.481 18.346
6.981 18.350
7.481 18.332

3264.46
3537.36
3810.27
40832.17

254

20.81
20.73
20.74
20.7

.06166
.2668!
.87197
07712

5.308
§.235
5.10¢
5.054



FILE: T@eQ2S!

STATION:

Xsta
Tw
Tinf
Qu
Yeff
Cond

U N —

S wm-~Jm

H

13
14
15

o -~Jo;

~

W NN NRFPIFN
Q wwm-~J o =Y —

w

1

.089 [m]
32.16 [C)
29,07 [C)
2.1688E+2 {W/m"2]
+5.000E-5 [m]
13.20

Y [em) T I{Cl

A+ o+ 4+ 4+ 4+ 4 + + + + + 4+ s + 4+ 4+ + s

—_- 4+ 4+ o+

+1

.07 31.624
.008 31.441
.010 31.351
Lo 31.274
.012 31,189

.014 31.075
.016 30.922
.018 30.842
.020 30.749
.024 30.582

30.48B0

ecs
LB33 30.322
038

30.23

.048 30.058
. @58 29.8€3

.068 259.846
. 088 29.700
.1e8 29.6089

.138 28.498
.188 28.362
.238 29.2%91
.288 28.241

L3328 29.204
.288 29.174
.488 28.157

.588 28.148
.688 28.142
.838 28.150
. 888 28.145
.188 29,146

.488 28.151

Ol W~

T

L471E-3 (m]
LA41E-4 [(m])
.B74E-4 [m]
LTO7E+2
.950

21.00 (W/m]

+

.75
.68
.25
.54
.92

.56
.34
.75
.23
.03

.
.37
.85
.78
.27

.88
.63

Dei-ther =
Del-enth =
Del-cond =
Re-enth =
Prt =
Qadded =
Y+
4,11 2
5.29 3
5.88 4
.47 4
7.08 4
8.24 5
§.43 3
10.61 6
11.79 7
14,17 8
16.54 8
19.51 9
22.47 9
28,472 10
34.36 11
40,3 IR
52.21 2
64.11 13.
81.97 13.
111,78 14,
141.54 14.
171,332 15,
201.12 15.
23¢.91 15.
290.45 15.
349,89 15.
409.53 15.
438.79 15.
5gg.@e8 15.
707.13 15,
885.67 15

255

10
67
37

74
00
20
25
44

49
52
47
50
Se

.47

y/R

. 00007
.0000S
.00010
.00011
000212

.00014
.0e016
.00018
.eeo2!1
.00025

.00029
.000Qc4
.Qo0Rz3
.00049
. 00080

.00070
.00031
L0111
.00142
.00194

.00245
.00297
.00348
.00400
.ees5e2

.00606
.00708
.00864
.81019
.01225 .

.01534

DT/DTw

.178
.240
.276
.295
.320

.361
.412
.438
.468
.52t

.565
.688
.638
.6398
.730

. 7868
.817
.847
.8e4
.929

.853
.865
.982
.88z
.857

.00
.eaz
.982
Lol
.00

.888



FILE: Tes@2S2

.343
32.58%
28.82
2.138BE+2 [W/m"2)

(m)
ici
()

+4.000E-5 (m]

13.20

STATION: 2
Xsta -
Tw =
Tinf =
Qu =
Yeff -
Cond =-
Y [em]
1 +.006
2 +,008
3 +.010
4 +.012
5 +.0'4
] +.016
7 +.018
g +.022
g +.027
10 +.032
" +.0837
12 +.042
13 +.047
14 +.052
15 +.062
16 +,072
17 +.082
18 +.102
19 +.122
2¢ +.172
21 +.222
22 +,272
23 +.372
24 +.472
25 +.,5872
26 +.772
2 +.972
28 +1,172
29 +1.372
30 +1.,672
k)] +1.872
LY +2.272
33 +2.572
24 +2.9872

T [C)

31.983
31.951
31.732
31.603
31.438

31,293
31.182
31.024
3e.818
30.670

30.576
30.460
30.368
30.3e8
30.181

20.113
30.042
28.93!
29.864
28.711

29.588
29.521
29.397
29.298
28.232

28.154
29.086
289.065
29.057
29.038

29.034
29.034
29.035
29.038

Del-ther = 1 ,408F-2 [m]
Del-enth = 9,34BE-4 [m]
Del-cond = 4,387€-4 [m]}

Re-enth

Prt

Qadded

Y+

[eo e s B2 W _NIE 2V

10.
12.
15.
18.

2!
24.
27.
30.
36.

42,
48,
58,
71
101

130.
16@.
218.
278.
337.

455,
573.
682.
810.
987

1164,
1341
1519,
1755,

256

.48
.65
.81
.98
.15

.33

58
84
78
72

.66

60
54
48
37

28
15
83

.7
.19

70
19

-
s

s

45

65
88
10
24

.51

2
<

.91

29
3

1.006E+3
. 959
67.19 (W/m)

T+

.12
.28
.40
.87
.91

o s w

.67
.18
.05
12
.88

Wwwm-Jom

10.37
18.97
11.44
11.75
12.36

12.77
13.14
12.72
14,026
14,86

15.48
15.85
16.48
17.00
17.35

17.76
18.06
18.23
18.27
18.37

18,38
18.389
16.38
18.37

y/R

. 00006
.00008
.00010
.82012
.oee4

.00016
.00215
.00023
.00028
.00033

.20e38
.00043
. 00048
. 00054
.00004

.00074
.0eess
.ee10s
.00126
.08177

.0022

.e0280
.0e364
.00487
.00592

.80796
.01002
.01208
01414
01724

.02033
.02342
.@2652
.03064

DT/0Tw

171
. 180
242
.278
.324

. 366
.384
441
.4885
.S41

.567
.6ee
.625
.642
.675

.687
717
. 7489
.767
.810

.845
.8b4
.B833
.826
.848

. 867
.883
.88z
.884
1.00@

1.eo
1.e0!
1,800
1.eee



FILE: Teep2s3
STATION: 3
Xsta = 610 (m]
Tw = 32.91 [C}
Tinf = 28,80 (C}
Qu = 2. 114E+2 [W/m"2)
Yeff = +1,00QE-5 {m]
Cond = 13.20
Y [em] T IC}
1 +.006 32,229
2 +.008 32.226
3 +,012 31.939
4 +.015 31.642
g +.018 31.405
6 +.021 31.233
7 +.024 21.8983
8 +.028 30.933
9 +.033 30.804
10 +.038 30.681
1 +.048 30.529
12 +,@58 30.387
13 +.068 30.288
14 +.078 30.206
15 +.088 30.170
16 +.108 30.056
17 +.128 29.934
18 +,168 29.887
18 +.188 25.611
20 +.238 29.705
21 +,2B8 29.619
22 +,368 29,494
23 +.488 29,4024
24 +.688 28.2562
25 +.888 28.169
26 +1.188 29.064
27  +1.4BE 28,021
28  +1.988 28.979
29  +2,488 28.948
30  +2.,988 26.935
31 +432.488 28.93¢5
32 +37.988 28.933
33 +4.488 28.922

Del-ther
Del-enth
Del-cond
Re-enth

Pri

Qadgded

Y+

o a T+ o BF “ N SN

IR
13.
15
18.

21
26.
32.
37.

437

48.
€e.
71
88,
104.

132,
160.
216.
272.
384

486
664.
B33.
1113,
1383.

1673.
1953.
2222,
2513,

257

.30
.85
.61

-

« b

.84
.61

27

.50

Z8

.07

B4
21
79

.37

84
10

.25

21
76

7
B7
62
59

.65

.70

-
o

04

-
+~

46

64
B9
78
86

" 0 RN
~

]
o W W

S W W

10.

tH

12.
12,
13.

13.
14,
14.
14.

15

15.
1.
\B.

17

18.

18.
18,
18.
19,
18,

19

18.
19,
18.

L4B1E-2 [m)
.E23E-3 [m)
.9BQE-4 [m)
.B49E+3
.950

123.38 (W/m)

[ N

T+

.35
.36
.77

.24

.40
.25
.82
.74
.38

99
.74
45
94
35

53
19
41
94
.32

85
28
90
.35
1

53
05

-~
s

48
63

.70
70
71
72

y/R

. 00006
.00008
.80012
.0ee1s

.00018
.eeez2
.eoee2s
.8e029
.00034

.000329
.00048
.eoeco
.e0070
.00280

. 0002391
.eer 1
.00132
.001B63
.00194

.00245
.00297
.00400
.0@5e3
.007093

.02915
.01225
.21534
.82048
.@25E5 .

.e3080
.83596
L4111
.04627

DT/DTw

172
172
244
L3189

.378
<422
.455
.497
.528

.560
.588
.634
.658
.68¢2

.688
L7117
L7332
. 760
.779

.805%
.B827
. 858
L8R
.918

.94
. 866
.977
.988
.88¢%

.988
.993
. 9885
1.000



FILE: TQE0254

STATION: 4

Xsta « _B76 [m]

Tw = 32.75 (C)

Tinf = 28.71 [C)

Qu = 2.118E+2 {W/m*2)

Yeff = +0.000E+2 [m]

Cond = 13.20

Y [em] T (C]

1 +.006 32.109
2 +.008 32.017
3 +.012 31.876
4 +.018 31.680
5 +.018 31.434
B +.022 31.186
7 +.027 30.953
8 +.032 30.828
9 +.837 30.686
10 +.042 20.581
11 +.047 30.431
12 +.052 30.424
13 +.062 30.294
14 +.072 30.188
15 +.,882 30.068
16 +.112 29.9632
17 +.142 29.854
18 +.172 28.779
19 +.212 29.686
20 +.262 28.599
21 +.312 28.533
22 +.412 29.411
23 +.512 29.336
24 +.712 28.208
25 +1.012 28.091
26 +1.312 29.014
27 +1.612 28.851
28 +2.012 28.912
29 +2.512 28.887
30 +2.012 28.836
31 +3.512 28.813
32 +4,012 28,789
33 +4,812 28.788

Del-ther = 4,760E-2 [(m]
Del-enth = 2,663E-3 [m]
Del-cond = 4,87@E-4 [m)

Re-enth

Prt

Qadded

Y+

L-2 IR W £V

12,
14
17.

20.
23.

28.
34,

40,
51,
62.
79.
8s.

118.
146,
174,
230.
286.

398.
566.
734,
86c.
1127,

1407,
1688.
1968,
2748,
2528,

258

.30
.95
.61

.27
.94

i6

.94

73

51
30

.29

87
45

@3
19
36
1
87

23
18
15
13
1R

17

-
ra

54
83
14

58
@5
54
98
43

= 2.748E+3
= ,950
= 205.61 [W/m]

T+
1

.56
.26

oo w

.22
.43
.60
B!
.43

D oW

10.12
10.64
11.08
11.42
12.07

12.59

13.18

13.7
14,26
14.63

15.08
15,587
15.86
16.46
16.84

17.48
18.06
18.45
18.76
18.96

19.18
19.34
15.45
19,52
19.58

y/R

.00006
. 000098
.e0012

. 00015
.20019
.00023
.000ez8
.00233

.00038
.00043
. 00048
.000254
.00064

.00oR74
. 000885
00115
.00146
.00177

.00218
.00270
.00322
.00425
.00528

.00734
.01043
.01353
.01662
.02074

.02550

.03105
L0382
.04136

.84E52.

DT/DTw

.160
.183
.218

.268
.325
.388
.440
. 482

.517
.543
.566
.583
616

.642
.672
.688%
L7286
. 745

.768
.792
.8e7
.837

" .856

.888
.918
.937
.853
.963

.874
.987
. 987
.991
.994



34
35
36
37

+5.012
+5.512
+£.012
+6.512

28.777
28.768
28.764
28.762

2809.9¢
3080.39
337¢.80
3g651.189

259

18.632
19.68
19.70
19.71

.@5167
.05682
.06188
.06713

. 986
.989
1.000
1.000



FILE: TOB@2SS

STATION: 5
Xsta = 1,130 [m] Del-ther = 5,117E-2 [m]
Tw = 32.81 (C) Del-enth = 2.787E-3 [m]
Tinf = 28.6@ (C) Del-cond = S5.171E-4 [m]
Qu = 2.10BE+2 [W/m"2]) Re-enth = 2,979E+3
Yeff = +9,Q000E-5 [m) Prt = .,959
Cond = 13.20 Qadded = 230.81 [W/m]
Y [cm) T ICl Y+ T+ y/R DT7/0Tw
1 +.011 31.837 £.88 4,19 L0001 213
2 +.013 31.834 6.95 4,69 .00013 .2328
3 +.015 31.760 8.03 5.04 .00015 . 256
4 +.018 31.87@ 9.64 5.86 .00019 .3082
) +.021 31.367 11.26 £.83 .00022 . 351
6 +.026 31.128 13.97 g8.08 .00027 .409
7 +.031 30.917 16.67 9.10 00032 .4E0
8 +.041 30.625 22.09 10.51 .00042 521
9 +.051 30.444 27.50@ 11.38 .00053 .875
10 +.071 30.209 38.24 12.52 .00073 .632
11 +.081 30.067 43.18 13.21 . 00034 .BEB
12 +.141 29.822 76.31 14,42 00145 . 72€
13 +.191 29.699 103.45 15.00 .0e1987 . 756
14 +.,251 29.510 157.78 15,82 .Qe300 .80
15 +.491 28.269 266.60 17.09 . 805026 .8E@
) +.681 29.165 375.42 17.60 .e0712 . 885
17 +.881 29.875 484 .34 18.04 .00919 .8e7
18 +1.191 28.877 647.79 18.52 0122 .931
19 +1.491 28.945 811.11 18.67 .01537 .838
20 +1,791 28.912 974.50 18.84 .01848 . 946
21 +2.0% 2B.862 1138.06 19.08 .82156 .958
22 +2.491 28.820 1356.10 18.29 .@2568 . 969
23 +2.99] 28.811 1628, 38 19.33 .02084 871
24 +2.491 28.778 1900.96 19,49 .93599 .979
25 +3.991 28.748 2173.61 19.64 04114 .986
26 +4.49) 28.741 2446.04 19.67 .046320 . 988
27 +4.991 28.714 2718.8@ 19.81 .05145 .994
28 +£.991 28.694 3263.82 19.50 .06176 .98%
2 +6.95) 28.687 3806.87 18.94 07207 1.001

260



FILENAME: ST@EDC

Uinf: 18.56 [m/s]
HEAT FLUX TO HEATER: 236.0 [W/m"2]

HEAT LOSS THROUGH BACK WALL OVER DA:

FREESTREAM TEMPERATURE: 29.37 (C)

Twall [C] RE x

1 31.27 +4,308E+4
2 21.54 +7.175¢E+4
3 31.88 +1,003£+4S
4 32.24 +1,2B89E+5
S 31.81 +1.577€+5
6 22.42 +1.BB1E4S
7 32.22 +2.148E+5
8 32.02 +2.436E+5
9 32.32 +2,.720E45
10 32.75 +3,003E+45
11 22.60 +3,290€E45
12 22.65 +3.57BE+5
12 32.62 +3.862E+5
14 32.76 +4,147E+5
15 32.89 +4 ,431E45
16 22.932 +4,716E45
17 32.82 +5,004E45
18 32.68 +5.292E+5
18 32.87 +5,575€+5
20 33.04 +5,85BE+S
2 23.01 +65.144E45
22 32.87 +E,431E+45
23 33.14 +6.713E+5
24 32.28 +65.98EE+S
2 33.18 +7,.283E+5
26 32.03 +7.572E+5
27 22.93 +7.860E+5
28 22.86 +B8.14BE+E
29 33.24 +8.425E+5
30 33.24 +8.710E+S
31 22.20 +8,987E+5
32 22.96 +9,288E+5
33 32.99 +9,.574E+5
34 23.25 +9,852E+5
25 33.10 +1.014E+b
36 32.13 +1,Q43E+6
27 32.25 +1.071E+6
38 22.38 +1,.039E+6

261

.882 [W]

Enth [m])

+3,821E-6
+1.226E-4
+2.121E-4
+3.129E-4
+3,989E-4
+4 6EQE-4
+5.9808E-4
+46.738E-4
+6.832E-4

+7,355E-4
+8.250E-4
+9,018E-4
+8.656E-4
+1,003E-3
+1.051E-3
+1,135E-3
4+1.250E-3
+1.317€-3
+1.326E-3

+1.372E-3
+1,456E-3
+1,498E-3
+1.505E-3
+1.563€-3
+41.682E-3
+1,808E-3
+1,889E-3
+1,888E-3
+1.883E-3

+1.964E-3
+2.105E-3
+2.237E-3
+2.218E-3
+2.254E-3
+2.358E-3
+2.378E-3
+2.368E-3
+2.439E-3

Qconv [W/m~21}

+2.
+2.
+2.
+2,
+2.
.15BE+2
+2,
+2.
+2.

+2

+2.
+2.
+2.
+2.
+2.
42.
+2.
+2.
+2,
+2.

+2.
+2.
+2.
+2.
+2.
+2.
L 124E+2
+2.
+2.

+2.

+2

+2.
L114E42
+2.
+2,
+2.
120842
+2.
+2.
LYQ3E+2

42

+2

+2

12BE+2
208E+2
18BE+2
16BE+2
196E+2

169€+2
182E+2
164E+2

138E+2
149E+2
145E+2
14BE+2
139E+2
131E+2
128E+42
136E+2
{44E+2
132E+42

123E+2
125E+2
12BE+2
117642
103E+2
115€42

130E+2
128E+2
111E42

112E+2
128E+2
127E42
110E+2

119E42
V11E+2

45,
+4,
+4,
+3.
+4,
+3.
+3.
+3.
+3.

+2.
+3.
+3.
43.
+2.
+2.
+2,
+2.
+3.

+2.

+
J N

P T N O
SN

[0 I 05 TN 0% I 0N I A6 I 0 N o5 B N

R EEE
NN TN RN N NN

+
rJ)



39 33.
40 33.
41 33.
42 33.
43 33.
44 33.
45 33.
46 32.
47 33,
48 33.
48 33,
5e 332.
51 Z.
52 33.

23

es
19
0s
35
31
28
94
Q3
18
21

18
94
08

+1.12BE+6

+1.187€+6
+1.18GE+E
+1.214E45
+1.242E+8
+1,271E46
+1.298E+8
+1.328E+6
+1.357€+6
+1.385E+b
+1.414E+B

+1,442E+6
+1.472E+6
+1.SQ0E+6

+2.

+2,
+2.
+2.
+2.
+2.
+3.
+3.
+3.
+3.
+3.

+3.
+3.
+3.

59B8E-3

711E-3
780E-3
758E-3
745E-3
832E-3
@36E-~3
213E-3
178E-3
172E-3
238E-3

421E-3
S41E-3
B57E-3

tessresaernreee(ROSS-SPAN DATA®*s¢sssssaanssns

6! 30.
62 3.
63 37.
64 32.
65 48.
113 32,
67 32.
68 31.
€3 30.
70 31,

25

*s2eraseseearesCROCS-SPAN DATAvsecsessssaseas

A 21,
72 32.
73 2.
74 32.
75 32.
76 32.
77 32.
78 32.
78 3.
ge 22.
81 32,
82 32.
83 32.
84 21,
85 32.
BE 3.

71
54
22
b1
S6
66
58
47
22
48
39
13
18
B&
24

85

222302000042 0200ROSS-SPAN DATACRss2s0sssssnsss

87 32.
ge J2.
R 32.
EL 3z.
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+2.
+2.
+2.
+2.
+2.
+2.
+2.
+2.
+2.
+2.

+2

+2.
+2.

+2.
+2.
+1
+2.
+1
+2.
+2
+2.
+2.
+2

12842

121E+2
120E+2
121E+2
105E+2
10BE+2
1@SE+2
120E+2
124E+42
V15E42
114E£+42

L114E42
130E+2
120E+2

245E+2
20BE+2

.BO4E+2

168E+2

.158E+2

178E+2

JNTT7E42

183E+2
238E+2

.224E4+2

.18B8E+2
LIB2E+2
2.168E+2
2.147E42
2.151E42
.145E+2
.V49E+2
156E42
.S81E+2
L1G5E+2
JIBRE+2
L175E+2
VT2E+42
L20QE+2
.VERE+2
L18QE+2

.1B89E+2
L1484E+2
2.135€+7
JI31E+D

+2.
+2.

+2.

+2

+2.
+2.

+2
+2
+2

+2

+2.

+2

+7,
+4,
+1.
+3
+2.
+3,
+3.
+3
+6.
+5,

+4.,
+3.
+32
+3.
+3.
+3
+3.
+3.
-6.
+3.
+3.
+3
+3.
+4,
+3.
+4,

+3.
+3.
+2.
+2.

.5B4E-Z

E95E~2
EE1E-3
BESEE-3
.5@2E-32
S2EE-3
S547¢-2
.B16E-3
.748E-3
.B18E-3
.BOIE-Z

618E-3
.B16E-2
.698E-3

@59E-3
815E-3
179g-3

.SC1E-3

892E-4
838E-3
789E-3

.952E-3

477E-3
E83E-3

430E-3
203E-3

.SB3E-3

126E-2
186E-3

.@76E-3

16QE-3
284E-3
161E-4
2B6E-3
378£-3

LT18E-3

636E-2
478E-3
S€le-3
156£-3

mrom
1
O W W

W o D L)

H DN

ty O <y oo
[}



91
92
93
94
95
96
97
98
95
100
101
182

asscanseresearnssCROSS-SPAN DATAssssssssssnssss

103
104
185
126
127
108
189
110
11
112
113
114
115
116
117
118

seussencaessssaCROSS-SPAN DATAsrescscressnsen

118
120
121
122
123
124
125
126
127
128

ssvasreorserasalCROSE-SPAN DATAstesssssssssses

129
120
131
132
123
134
135
136

33.
33.
32.
32.
32.
32,
32.
3z,
33.
32.
32.

32.

32
33
32
33
32
32
32
33
33
32
33
33
33
33
33
32

33
33
33
33
32
33
32
33
33

32

32
33
34
33

06
19
97
85
85
85
89
73
30
74
83
96

.87
.39
.88
A
.79
.68
.57
.47
.50
.45
.38
.38
.35
.27
.25
.15

.06
.87
.77
.73
.ba
.46
.37
.43
.30
B

B8
.63
.03
.88
.54
45
.48
.62

263

- -

- -

- -

-

+2.
42,
+2.
+2.
+2.
+2.
+2.
+2.
+2.
+2.
+2.

+2.

+2,
+2.
+2,
.@BSE+2
LBBIE+2
+2.
+2.
+2.
+2.
+2.
+2.
+2.
+2.
+2.
+2.
+2.

+2
+2

+2.
+2.
+2.
,O84E+2

+2

+2.
+2.
L1OSE+Z
+2.
+2.
+2.

+2

PO L O,
NN ENE NN NN

122E+2
11SE+2
127€E+2
134E+42
134E+2
134E+2
132E+2
141E+2
108E+2
140E+2
132€+2
128E+2

123E+2
104E42
@75E+2

@BEE+2
@93E+2
@99E+2
@97E+2
100E+2
1Q3E+2
1Q4E+2
1@BE+2
110E+2
111E+2
117642

22E+2
PR7E+2
@82E+2

@8SE+2
1Q0E+2

1Q1E+2
108E+2
11BE+2

LVA3E+2
.B9RE+2
LOB7E42
.Q7BE+2
L@85E+2
JBIE+2
L@8BE+Z
2.@96E+2

+2,
+2.
+2.
+2.
+2.
+2.
+2.
+3.
+2,
+2.
+2.

+2,

+3.@
+2.
+2.
+2.
+2.
+2.

+2.

-

.

LB77E-3
.476E-3
L170E-3
L273E-2
J227E-3
.282E-3
.356E-3
LA17E-3
L401E-3
.433E-3
LA470E-3
LA481E-3
L6Q2E-3
,GG4E-3
LB72E-3
.B44E-3

o ry) — U L)
mmmMmrmm mmMmm

[}
Gl GO GEOE S DWW

Gl N =)~ W mMmrS

F S-S - N SY I 08 B AN I N )
’'S

o m
W W
w rJ
mm
[ N |



137 33.47 e el +2.093E+2 +2.417€-3
138 33.47  emmmeeeee el +2.098E+2 +2.417€-3

.."ll"....l........'l..Cl.‘l'll'..i........

264



Station 1

RAW DATA--FILE NAME:

N

O30 UT & ry -

10
"
12
13
14
15
16
17
18
18
20
21
22

Upw [m/sl= 17.70

Y {cm]

o BRI o B0 2 I N AV IR B BN BN B

.060@
.15
. 165
.315
. 465
.615
.765
.815
.065
.265
. 465
.865
.465
. 965
.465
. 965
.465
. 965
.885
.965
.865
.865

UveB 135
U (m/s] UV {m/s)
13.244 126
16,241 -.288
16.1587 -.184
17.182 -,197
17.374 -.237
17.548 -.245%
17.629 -.286
17.667 -.309
17.718 -.333
17.834 -.283
17.983 -.351
18.073 ~.373
18.206 -.352
18,328 -.383
18.481 -.245%
18.558 -.341
18.606 -.416
18.666 -.4032
18.833 -.327
18.885 -.404
18.827 ~-.423
18.673 -,500
Cf= 6.QQ0E-3

265

u

[m/S])

1.921
1.957
1.878
1.713
1.653
1.620
1,581
1.584
1.624
1.592
1.584
1.577
1,551
1.622
1,468
1.526
1.520
1.474
1.496
1,485
1.487
1.602

v' [m/s]

1.397
1.130
.984
.829
. 805
.974
1.037
1.1186
1.161
1.231
1.223
1.336
1.369
1.381
1.423
1.488
1.500
1.487
1.485
1,445
1.381
1.307

u

v

[m2/82]

-.793
737
.480
.327
.318
.247
.262
.405
.428
.47
.481
.478
.388
.368
.278
.415
.404
.344
.262
.210
12
.148



Station 2
RAW DATA--FILE NAME:

N

W -JmuUl & Ul Py —

10
11
12
13
14
15
16
17
18
19

Upw [m/sl)= 17.70

Y [em]

LA S S CY RN SVIN BN I N RN O,

.060
. 136
.336
.536
.736
.836
.136
.338
.536
. 786
.836
.336
.636
.836
.236
.b36
L0326
.526
.036

uvee132s2
U m/s] Vim/s)
13.623 . 148
15.028 027
16.682 -.108
17.391 -.136
17.894 -.236
18.163 -.210
18.332 -.273
18.482 -.285
18.501 -.313
18.582 -.343
18.667 -.380
18,690 -.385
18.780 -.470
18.834 -.447
18.886 -.534
18.960 -.532
18.986 -.568
19,132 -.620
18.215 -.679
Cf= 5.800E-3

266

u' [m/S1

1.819
1,754
1.681
1.594
1,545
1.5086
1.417
1.346
1.362
1.325
1.327
1.328
1.289
1,294
1.268
1.241%
1.278
1.281
1.218

v

- e o b e e e ek h e i s -

Im/81 u

.252
.024
.927
.872
.973
.982
.058
118
. 134
.202
.244
.284
.284
.36@
.369
.33
.381
.340
372

v

L]

[m2/¢2])

. 700
.655
.628
.B29
.49
.488
.408
.508
.478
.5189
.5es8
.494
.534
.BE85
.6z
832
.548
.497
.498



Station 3
RAW DATA--FILE NAME:

N

Wo-JODU & i —

Upw [m/s)= 17.70

Y [cm]

O NN &EUGUULUNNRKN—- — — —

. 060
.140
.290
.490
. 749
. 930
.240
.430
740
.8se
.240
.480
.890
.490
.890
.480
.980
.480
. 980
450
.990
. 850
.890

UveE 1353
U lm/s] Vim/s]l
12.714 -.050
14,289 -.1587
15.612 -.233
16.523 -.262
17.275 -.288
17.717 -,321
17.873 -.338
18.187 -.366
18.286 -.332
18,4032 -.378
18.446 -.375
18,657 -.350
18.705 -.399
18.761 -,.408
18.837 -.435
18.932 ~-.466
19.005 -.483
19,059 -.389
19.117 -.286
18,211 -.488
19.177 -.304
19,163 -.290
18.6686 ~.332
Cf= 5,300E-3

267

u' [m/8)

1
1
1
1
1
!
!
1
1
i
1
i
1
1
1
i
1
1
1
1
1
1
1

.BBS
.836
.838
.760
.642
.540
.463
.335
.253
.265
.252
.186
.170
L1587
.138
137
.128
118
.138
.1e8
118
.186
.180

v' [m/s8]

1.244
1.034
1.001

.987
1.005
1.064
1.074
1.060
1.183
1,165
1.176
1.208
1.227
1.336
1.303
1.270
1.275
1.282
1.265
1.224
1.160
1.054

.908

u

v' [(m2/¢2]

.810
.742
.BOE
. 738
.782
. 715
.699
.555
.575
.618
-.606
-.556
-.562
-.632
-.636
-.578
-.573
-.536
.574
.513
.350
.288
-.027

]



Station 4
RAW DATA--FILE NAME:

N

WO U &N —

10
11
12
13
14
15
16
17
18
18
20
21
22
23

Upw [m/s]= 17.70

Y [em]

.060
.135
.335
.635
. 935
1.235
1.5835
1.835
2.135
2.435
2.738
3.035
3.535
3.835
4.535
5.
s
6
6
7
8
9
10

035

.535
. 835
.535
.0325
.035
.03S
.035

UvoE1354
U (m/s] Vim/sl
12.933 0.000
14.528 -.005
16.974 -.121
16.968 -.251
17.625 -.375
17.776 -.327
18.028 -.357
18,177 -.390
18.339 -.421
18.452 -.407
18.602 -.470
18.699 -.548
18.762 -.50
18.833 -.568
18.861 -.581
18,960 -.608
19,042 -.650
19.0323 -.629
19.239 -.665
168.008 -.666
18.918 -.875
18.607 -.637
17.200 -.477
Cf= 5.300E-3

268

T et et et i e s b ot et e 4 e e o o

u' [m/S12

.818
.820
.806
.743
.587
.655
.424
.374
. 301
.276
.206
A7
.158
.068
067
.029
.043
017
.018
.9590
.01
.021
.304

i i S Y

'

[m/s] u

.235
.017
.010
.079
.088
.178
. 185
. 155
.240
.218
.267
218
.278
.259
.282
.251
. 250
.229
472
. 131
.024
.884
.804

v

{m

.81e

624
.813
.850@
.75¢2

.8322

.815
L7483

. 727
774

.78
.B52

.725
.63E
.651
.591
571
.53e
.465
.399
.293
L1087
.186

ind
“

/s



Station 5
RAW DATA--FILE NAME:

N

WDNTTU N —

10
T
12
13
14
15
16
17
18
19
20
21
22
23

Upw [m/s)= 17.70

Y [em]

S WUWO-~NODDODNUEBEUWNRNRNRN - = -~

.060
.16
.360
.660
.860
.260
.5E0
.860@
.160@
.460
. 760
.0c0Q
.560
.060
.560
.060
.560
.060
.560
.060
.060
.060
.0t0

UVveB 1355

U lm/s] Vim/s] u'
12.587 -.040
14,563 -.18§
15,921 -.256
16.986 -.315
17.316 -.367
17.597 -,364
17.896 - 411
17.87@ -, 487
18.014 -.452
18,131 -,478
18.247 -.507
18.248 -,503
18.325 -.532
18.464 -.581
18.453 -.543
18.476 -.568
18,488 -.547
18.498 -,485
18.502 -.628
16.453 -.836
18.327 -,426
17.857 -.,258
16.914 -.261

Cf= S.0Q0E-3

269

[(m/S]

.888
.872
.843
.BE7
.585
.458
.351
.344
.330
.225
.223
.178
. 086
.086
.018
.9889
. 856
.9es
. 904
. 886
.930
.940
203

L]

1
i

1
i
1
1
1
1
1
1
1
1
1
1

1
1
1
1
|
1

{(m/8] u'

.264
.16
. 890
.05
.05¢€
.102
. 164
.182
.232
.264
.265
.27
.254
.222
.242
.222
.226
.128
.079
.081
.004
.826
.769

v

[m2/%2)

. 762
.738
.B45S
.754
.814
.746
.747
.816
.824
.783
.798
772
.B55
.621
.612
.556
.506
.374
.332
.302
167
.058
.154



1yTee-7s2  Station 2

R = 87.000 (cm] Tw-Tinf = 3.3902 [C} Upw = 17.70 [m/S]
Quall = 213.8 [W/m"2]

N Y U v T u' v' t' u'v’ u't’
[eml {m/S) [m/S] [cl {m/S) [m/S]) [C] [m2/82) [m-C/S
1 L0592 14.22  -.74 31,31 2.120 1.014 412 -.840 -.509
2 .200 16.85 ~.86  30.91 1.8383 .877 .326 -.788 -.392
3 350 17.13 -.93  3@.67 1.804 .870 .277 -.732 -.28¢€
4 .550 17.94 -1.00 30.50 1.702 . 895 .234 -.740 -.213
5 . 758 18.41 -1.01  30.40 1.580 .911 L 183 -.582 -.136
' .850 18.80 -1.88 30.35 1.494 .863 . 147 -.575 -.086
7 1.200 18.903 -1.14 30,31 1.459 .955 L1112 -.442 -.0857
8 1.400 19.06 -1.10  30.30 1.264 1.811 .096 -.457 -.e41
] 1.600 19.15 -1.14  30.29 1.376 1.026 .078 -.478 -.03:
10 ).850 18.18 -1.13  30.28 1.379 1.102 . 068 -.526 ~-.030
1 2.100 19.26 -1.12  30.29 1,309 1.088 .857 -.470 -.822
12 2.400 19.27 -1.17  30.29 1.375 1.114 .@51 -.853 -.019
13 2.700 19.42 -1.25  30.30@ 1.298 1.152 046 -.466 -.012
14 3.200 19.46 -1.19  3p.29 1.336 1.185 .43 -.556 -.0e9
N vt utv'2 vit2t! gu/dy dT/dy Pri GAMMA
[m=C/8) [m3/53) [m2-0/S2] {1/5) [C/m]
! +.164 -.608 +.1115 3.694 -.722 +.893  1.e00
2 +.138 -.184 +.0409 3.210 -.623 +1.182  1.000
3 +.128 -.287 +.@590 2.76¢ -.530 +1.098  1.000
4  4.118 -.271 +.0760 2.213 -.418 +1.210  1.000
S  +.052 -.318 +,06867 “ 1,726 -.318 +1.149 1,000
& +.082 -.339 +.0670 1.301 -.231 +1.246  1.000
7  +.05% -.1B65 +.0337 .854 -.139 +1.305 1.e00
8 +.0439 -.210 +.0458 .5E5 -.0879 +1.418  1.000
8  +.039 -.128 +.0373 .338 ~.032 +1.172 1,000
18 +.03E -.218 +.0299 .135 .10 -1.065 1,000
11 +.@l8 -.116 +.0162 .@29 .032 -18.276 1.pQ0
12 +.027 -.229 +.0205 .027 .834  -25.605 1.pe€0Q
12 +.021 -.211 +.0160 .1B1 .e07 -.945 1.000
4 +.020 -.113 +.0103 .B88 -.099 +2.954 1,000
270
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FILE NAME :

C.C.."....Ql...l....0‘000..C...CQOCC...C..‘

1VT@B2752

U = SUM({ A(N) & Y'N )

A0= +1.6356E+0!

Y
.550¢
L7500
. 8500
L2002
L4000
.6000
. 8500
L1000
L4000
.7000
.2000

N R R - o — —

17
18
18
19
19

u
.8443
L4078
.BR14
.0286
.06490

19.1536

18

L1820

19,2588

19
19
19

.2685
L4170
.4586

Al= +3,8625E+00

18.
18,
18.
18.
18.
19,
19,
18.
18.
19.

18

uC

006
389
70
368
108
198
255
273
278
303
.508

Station 2

A2= -1.7082E+00C

% DIFF

+

401+ 4+ + 4

.245
.048
.536
.318
.235
.231
.227
.076
.62
.585
.223

OO!OQQOQQCQCGIOOGCO!OC.IIQ!OQGOG!O'Q!QIGD.'

T = SUM(

AIN)

+ YN

AD= +3,0806E+0!

Y
5502
L7500
. 9500
.2000
L4002
.bece
.8500
.1eee
L4000
.7eee
.2000

BN R R — o o

IXERENE XX J

30.
3e.
3e.
30.
20,
30.
3e.
30.
3e.
20.
30.

T
4985
4038
3482
3107
3eec
2875
2787
2872
2916
2954
2852

)

Al= -7.S668E-01

3e.
30.
30.
30.
30.
30.
3e.
30.
3e.
30.

22.

7C

487
414
358
313
282
281
279
284
295
3e2

282

A2= +2,5028E-0

% DIFF

+

+.
+.

"+ + 1

@36

.033

033
029

.28

=

[ (Pap s

. 000
.010
o1
021
.o

.0....0.0.0.....0‘l.l‘..."'......

271

A3= +2.5255E-0!

A3= -5.1870E-082



IvTe627s3  Station 3

R = 87,000 [cm} Tw-Tinf = 3,910 ({3} Upw = 17.70 [m/S]
Quall = 210.9 [W/m"23

N Y U v T u' v' t u'v' u't’
[em] [m/51 [m/S] [C] [m/S) (m/S] [C) [m2/82 (m-Css
! .850 12.49 -.77 21.68 2.1589 1.877 .825 -.9186 -.654
2 .200 15.14 ~.95 31.06 1.888 .944 . 388 -.863 -.474
3 .500 16.97 -1.16 30.64 1.781 .949 . 308 -.871 -.358¢8
4 .800 17.73 =1,22 30.54 1.673 .949 .255 -.770 -.268
5 1.100 18.20 -1.26 30.43 1,574 .994 .215 -.838 -.199
6 1.400 18.62 -1.26 30.37 1.407 1.010 174 -.679 -.130
7 1.700 18.789 -1.28 30.35 1.358 1.029 150 -.621 -.084
8 2.000 18.93 ~-1,33 30.32 1.314 1.041 116 -.6186 -.0E5S
9 2.400 19.07 -1.30 30.32 1.224 1.069 .0898 -.488 ~.043
10 2.800 19,18 =-1.,32 30.28 1.173 1.088 .83 -.508 -.032
11 2.200 19.26 -1.29 30.31 1.146 1.1186 .064 -.525 -.023
2 3.600 19.38 =-1,32 30.33 1,137 1.176 .056 -.489 -.016
13 4,000 19.42 -1.33 30.32 1.128 1.213 .05 -.811 -. @15
14 4,500 19.49 -1,30 30.31 1.112 1.182 .48 -.487 -.012
N v't! u'v' 2 v 2t¢! du/dy dT7/dy Prt GAMMA
[m-C/S] (m3/52) [m2-C/52] {1751 [C/m)
1 +,278 -.748 +.2154 2.482 - .558 +.738 1.e00
2 +.184 -.296 +.1168 2.281 -.505 +1.037 1.000
3 +,159 -.817 +.1187 1.8869 -.406 +1.,172 1.000
4 +.137 -.416 +.0912 1.835 -.317 +1.156 1.000
5 +.129 -6 +.1136 1.221 -.238 +1.266 1.000
6 +.105 -.538 +.092% .847 -.170 +1,183 1.000
7 +.089 -.324 +.0750 LT -. 112 +1,088 1.000
8 +.066 -.294 +.05¢64 .514 -.064 +1.148 1.0e0
9 +.057 -.254 +.0468 313 -.018 +,439 1.000
10 +.043 -.205 +.,0363 182 013 -.868 1.000
11 +,032 -, 172 +.0386 120 .025 -2.8E89 1.000
12 +.031 -.115 +.02986 .128 .88 -2.192 1.000
13 +.021 -.216 +.0283 .205 -.0@8 +.609 1.000
14 +.02 -.123 +.,0281 .400 -.065 +3.079 1.800
272 ORIQINEL PAGE 185

Of PCOR QUALITY



FILE NAME

OI'!OQQOQQCOCICGCOCO00000.0!00000.0000.‘0!0'

1VTeE2753

U = SUM( AIN) & Y N )

AG= +1.B163E+0!

Y
.8000
.1000
L4000
L7000
L0000
L4000
.BOCO
.2000
.6000
.0000
.500Q

pPAUOVINNMNN — — —

17,
18.
18.
18.
18.
18,
18.
18,
18,
18.
19.

U

7347
2045
B166
7861
9286
@717
1462
2617
3782
4248
4882

Al= +2.5643E+00

17.
18.
18,
18.
18.
19,
18,
19,
19.
19,
19.

Station 3

uc

784
187
521
769
951
114
241
269
316
381
528

fA2= -7.2013E-01

% DIFF

+

t o+ o+

+

.2789
.043
514
.054
.120
224
.339
.828
.318
.226
.202

IQll.llOOlilQOOQCCQIOIOQQQOQIG.CQCOGGQQOOOO

T = SUMC A(N) & Y°N

AQ= +3.0881E+0!

Y
.8oee
L1000
L4000
L7000
0000
4000
.8000
.2000
000
.po00
5000

RO N NR - -

3Q.
3e.
30.
30.
39.
30.
20.
30.
30
3.
30.

T
5389
43e7
3731
3539
3219
3163
2838
3095

.3265

3160
3063

)

Al= -5.7B52E-0!}

30.
30.

30

30.
30.

30

3e.
30.
30.
30.
30.

TC

528
446
.385
343
317
. 301
302
310
318
321
305

AZ= +1.8528E-01

% DIFF

o+ 4

I+ o+ 4+

.37
.048
.038
.836
.014
.0489
. 061
.801
.825
.018
. 006

!l'OQOO.CO!O!GCQO.IOOC'Q!CCOl.‘..it..llil.l

273

A3= +7.2543E-02

A3= -1.8Q2BE-02



IvTes2754  Station 4

R = S7.000 [cm] Tw=-Tinf = 3.940 (C] Upw = 17.708 [m/S]
Quall = 211.0 (W/m"21]

N Y U y T u' v' t u'v! u't’
[em] {m/5] [m/S1] [C) fm/5] [m/S)] [C} [m2/62) [m-C/¢
1 .50 12.32 -.38 31.58 2.004 1.019 .438 -.857 -.58¢
2 .144 14.68 -.88 31.14 1.818 .899 413 -.853 -.52¢
3 .344 16,16 =1.,02 30.80 1.8€S .921 .37 -.920 -,487
4 .694 17,27 =1.18 30.54 1.726 .899 .327 -.879 -.371
5 .994 17.75 -1.18 30.45 1.6822 1.038 .283 -.881 ~-.28S
6 1.394 18.10 -1.25 30.34 1.424 1.075 .240 -.785 ~-.201
7 1.794 18.31 -1.28 30.29 1,328 1.182 . 206 -.728 -, 188
8 2.184 18.52 -1.30@ 30.23 1.234 1.128 173 -.660 -.119
8 2.554 18.70 =-1,32 30.22 1.182 1.086 152 -.587 -.Qec
10 2.994 18.76 ~1.33 30.21 1.168 1.137 . 129 -.625 -.061
" 3.494 18.84 -1.34 20.18 1.091 1.16@ 12 -.576 -.047
12 3.994 18.96 -1,35 3e.18 1.863 1.141 .097 -.511 -.034
13 4.494 19.28 -1.34 3e.17 1.039% 1,162 .877 -.518 -.022
14 4,994 18.16 -1.39 30.17 1.008 1.146 .76 -.451 -.015
N vt u'v' 2 v'h2t! dU/dy dT/dy Prt 6AMMA
(m-C/8) (m3/521 [m2-C/52) {1/58] [C/m]
1 +.205 -.680 +,1605 1.770 ~-.459 +.692 1.2
2 +.179 ~.336 +.0478 1.690 -.429 +1.213 1.000
3 +.187 -.322 +.0627 1.526 -.386 +1,241 1.000Q
4 +.183 -.551 +.1183 1.262 -.315 +1.198 1.0Q0
) +.169 -.594 +.1292 1.@58 -, 261 +1.283 1.002
[ +.189 ~-.682 +.1447 .817 -.196 +1.202 1.000
7 +.138 -.boe +.1285 .614 -.141 +1.224 9.00¢
8 +.114 -.519 +.1142 . 447 -.085 +1.229 1.000
9 +.0%84 -.480 +.0876 .316 -.058 +1.147 1.800
10 +.078 -.500 +.08876 222 -.831 +1.095 1.000
] +.068 -.345 +.0769 . 156 -.010 +.527 1,000
12 +.05¢ -.328 +.0690 .148 -.004 +.236 1.028@
12 +.029 -.138 +.02686 . 186 -.012 +.831 1.eec
14 +.@35 ~-.160 +.0432 .3e2 -.035 +1,5289 1.000
274 ORIGINAL PAGE IS
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FILE NAME :

..C'.QQ.O.CGQ.G!Q.'C.lll.000"0000!0000000'!

IVTQB2754

U = SUM(C A(N) & Y*N

Ad= +1.62
Y
.6840
.9840
. 3540
.7840
. 1940
.5940
,9940
.4840
.9340
.4840
.8940

b AaOGINNNN — —

E9E+01

17.
17.
18.
18.
18,
8.
18.
i8.
18,
18.
19.

v

2661
7500
0958
3071
5183
6981
76189
9408
9622
0808
1569

)

Al= +1.8133E+00

uc
17.330
17.677
18.051
18.336
18.547
18.688
18.804
18.897
18.87¢
19.054
18.176

Station 4

A2= -4,3697E-0!

X DIFF

+

O

. 367
412
.25@
.156
.162
.02
.228
.234
.042
141
el

.QOG.QO{!G.CQOQ.CCG!Cl!i.l..ll.i.l‘l.i....i

T = SUMK

AD= +3.08
Y
.6840
.8540
.3840
.7840
.1840
.5940
.9942
L4940
.9940
L4840
.9940

B OGN RNR — —

A(N) ¢ YN

QOE+@)

30.
3Q.
3e.
30.
30
30.
30.
30.
30.
30.
30.

T

5377
4450
3444
28895

.2347

2201
2055
1814
1758
1700
1725

)

Al= -4.6176E-0}

TC
30.522
20.446
30.355
30.288
30.241
30.211
30.194
30.184
30.181
30.178
30.1866

A2= +1.1575E-01

% DIFF

.

+

LI S B S

[ S S

017

.0
.836
.ee4
.022
.829
.039
.809
.18
.025
02t

...’C'.O.QQ..'O.'..C..Q.ll..'...".!...I'C‘

275

A3= +3,8136E-02

A3= -9,7542E-02



lvTes27ss  Station 5

R = 87.000 {cm) Twu-Tanf = 3,840 [C] Upw = 17.70 [m/S]
Quall = 210.8 [W/m"2

N Y U v T u’ v' t* u'v’ u't!
[cm) {m/81 {m/S] [C) [m/53 [m/S] (c [m2/82) [m-C/S
1 .950 10,322 +.37 31.70 1.856 . 906 .534 -.14) -.5E@
2 .182 14.72 -1,08 31.e2 1.883 .918 414 -.821 -.52%
3 .482 16.70 -1.28 3e.59 1.857 . 827 .363 -.898 -.46¢
4 . 782 17.38 -1,35 3e.41 1,673 .947 .318 -.767 -.35
s 1.182 17.88 -1.,40 30.28 1,556 1.031 .273 ~.807 -.27:
6 1.582 18.13 -1.40 3e.21 1.434 1.096 .238 -.792 ~-.214
7 1.982 18.28 -1.43 30.18 1.311 1,099 .222 -.715 -.168
8 2.382 18.44 -1.,44 30.14 1.285 1.131 .185 ~.773 -.142
9 2.782 18.53 -1.48 30.132 1.2286 1.174 . 185 -.723 =127
10 3.182 18.62 -1.45 30.12 1.1489 1.182 .158 -.676 ~-.082
1 3.582 18.71  -1.48 30.09 1.101 1.123 . 137 -.578 -.e70
12 3.98B2 18.78 -1.50 30.07 1.063 1.1802 127 -.573 -.057
13 4,482 16.80 -1.582 3e.0e5 1.0021 1.1319 107 ~-.467 -.024
14 4,982 18.82 -1.43 30.07 . 988 .17 .085 ~.454 ~.033
N v't? u'v'"2 v'"2¢? dU/dy dT/dy Prt 6AMMA
{m-CsS1 [m3/531 [m2-(/521 {1/%) {C/m]
1 +.152 -.256 +.0569 1.488 -.374 +.2332 1.000
2 +.18@ ~-.3867 +.0826 1,398 -.350 +1.081 1.000
3 +,185 -. 465 +.0997 1.201 -.300 +1.148 1.0028
4 +.165 -.513 +.1144 1.821 -.253 +1.154 1.000
5 +.163 -.548 +.1121 .B0@5 ~-.188 +1.219 1.000
6 +.156 -.534 +.1183 .618 -.150 +1.237 1.000
7 +,1583 -.562 +,1305 .459 -.110 +1.115 1.000
8 +.140 -.646 +.1347 .329 -.077 +1.289 1.000
9 +.135 -.658 +.14867 .227 -. 051 +1.205 1.000
10 +.117 -.564 +.1244 .153 -.033 +1.,235 1.000
t +.090 -.5@7 +.1023 107 -.022 +1.295 1.00@
12 +.093 ~-.407 +.1089 .28 -.018 +1,252 1.eo00
2 +.07) -.348 +.0802 .1e9 -.024 +1,48¢0 1.eec
14 +.061 -.31 +.0785 472 -.042 +1.813 1.000

ORIGINAL PAGE IS
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FILE NAME :

0..CCC....’.'I..C.QC‘..C'.0QGQQOCOOOQOOQCOOO

U = SUM(

1VTRE27S5

AG= +1.6452E+0!

Y
.7820
.182@
.582¢@
. 8820
.3820
.7828
.182¢
.582@
.882@
L4820
.8820

BB OGIONRN — — =

17.
17.
18.
18.
18.
18,
18.
18.
18.
18.
18.

ACN) *= Y°N

U

2761
8917
1268
27862
4363
8322
6188
7076
7768
8027
8240

)

Af= +1.5245E+00
uc
17.
17.
18.
18.
18.
18.
18.
18.
18.
18.
18.

Station 5

449
BO4
088
303
458
568
644
685
734
782
85¢

Az
% DIFF

+

= -32.5658BE-0!

L38c

a5t

IGIOOQOCCOCCOICDOICI.0000!'!0000000!00{0!9!

T = SUM( A(N) & YN )

AQ= +3.0638E+0!

Y
.7820
.1820
.5€20
.9820
.3820
L7820
.1820
.5820
.9820
.482¢
.8820

A WU NN = — —

30.
3e.
3e.
3e.
30.
30.
3e.
30
3e.
3e.
30.

T
4082
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